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- ~  FHouss or RerneseNTaTIVES,
1 CoMMITIEE 0N SCIENCE AND A STRONATTICH,
o T - Washington, 2.0., August 8, 1963,
Hon. Groree P, Mitrer, o
Chairman, Committes on'Soience and Astronautios,
House of Representatives, Washington, D.C. _ .
Drar Mr. Cuamarax: The Subcommittee on Science, Research, and
Development is carrying on a continuous study of technelogy nssess-
ment—seeking the best means of providing for the Congress an early.
warning of the unauticipated hazards or benefits from applications
of science. | ' , x .
Tho process of technology assessment can best be seen with reference

- to historical episodes, but the record of sueh episodes 1s often incom-

plete, If vwe are toXecure o useful working knowledge of the elements
of the process, it 15 expedient for us to take opportunities to obzerve

_closely those episndes which chanee makes nccessible, It was for this

reason that the subcommiitee commissioned the study “Technical In-

.- formation for Congress” by the-Science Policy Research Divizion—n
- doenmentation-of 14 important case histories which-had attracted con--
. gressional attention sinice World WarIL '

This report Is o 15th case history. It has special significance for

" Congress In. the technolooy assessment context, since it represerts o
g]' ol ¥

conflict which is current but which has developed a suflicient history

to give'it perspeetive and meaning. Tt is distinguished from the other
- case histories 1n that the assessment was performed by the selentific

community iteelf, and outside of the Halls of Congress, = -
Wae ave dealing hera with the controversy over the military use of
chemical defoliants and herbicides in Vietnam. The issue contains all

" the elements that complicate such assessments: a difficult problew of

ecolngrical impact, clouded by the political controversy surrounding

. the Vietnamese conflict itself,

The report transmitted herewith does not address itself to the merits
of the issue; it does not judge the propricty or hmpropriety of the
military o of herbicides. Instead, it centers upon the process by

~whiclh tho American Association for the Advancement of Science

undertook to assess the ecological effects of the military use of chemnicad
defoliants and herbicides in a zone of activity. The cooperation of the

Jparticipants in the assessinent was, of course, indizpensable to the

study, and we were most fortunate that they fully appreciated the
professional nature of the proposed inquivy and were unstinting in
providing the docnmentation for it.

At my divection, the Tegistdive Reference Servies seenred the status

of obrerver to the procecdings. From this vantage point the study is

i




gessment 1n 0 th can guide sunilar projects an the fudure, 1t
31 aid the variot™roups who are developing technology &o&ba&lll&ﬂt

apabilities for the Iemblwme bram.,h and in other institutions.

Sincerely yours, ‘ .
Eacrrto Q. DADnmmg,

feauwzmz, .Subco;mmj.!eg on Sce('?we, Peaefem]a, am? DezeZopmeﬂz._
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PR

E Hon. Extiro Q. Dabparro,

LETTER OF SUBMITTAL

Tur Licrary or CoNGrESS,
‘Lectsuative RerereNce Servics,
Washingion, D.C’., July 30, 1565.

-~ Chairman, Suboommittes on Seience, Pﬂsemch, and Dete?opmﬁnt

Committee on Sclence and Astronautics, Housﬂ of Reprecenta~
tives, Washington, D.C,
~ Dean Mr. Davpanro: The report submitted thh tlw; letter results
from arrangements made at your direction to follow the progress of
the American Association for the Advancement of Science inits investi-
ation of the environmental effects of defoliation in Vietnam. Mr.

. Richard A, Car pentur Assistant Chief of our Science Poliey Rescarch

Division, songht per mission from the major p“lrtlclpéltll}"’ orniza-
tions in efu‘ly 1967, for RS to act as an obzerver of the assersment
process as it took place. In this way, the problems and succeszes of

“assessment methodology could be more accurately ascertained than by

the usual ex post facto examination. We, of course, made it clear to aft
parties that the LRS had no interest it the defoliation-ccology ques-

: tlon itself but only in how the assessment was ¢arried out.

“The. coopicration of the following persons and thelr assocliatez made

-+~ the report possible:

Don K. Price, dean, John I‘ltmemld I\ennedx Qchool of Govern-
ment, Har vard University. .
Dr. Dael W "olfle, American Association for the Ad\"mcemem of
Science. -
Rodney . Nichols, Office of the DlrLctor of Dcfence Ttesearch
and Engineering. ‘
Dr, William . House, Midwest Research Institute,
John 8. Coleman, National Aeademy of Sciences.
The report was “uttonb} Franklin P TTuddle, of the Science Po]:cv
Resenrch Division, Tn view of Dr. JTuddle’s carlier anthoship of the

- study, “Fechnical Infomuation for Congress,” the present report can be

regarded as in a sense supploment-u'} to that longer work, dealing

“with a similar kind of problem but in the hands of & dlstmct!) dif-

ferent group.

The Legislative Reference Service is gratified to have the opportu-
nity to p.trt teipate in this Hluminating series of analyses of the complex
problem of accommod'ttmg our socmt} to the changesw murfht bv mxl-

© ern sclence, o o e -

Smceml}' }num,
Lrsten 8. Javsox,
rector, Legislative Beference Service,
Director, Legislative Reference Servic

i
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-tion of scientists by which a

- making in the pnblic interest, and » on the q
- ticipants enjoy somo oxtent of special training in the subject matter

1 INTRODUCTION

A new military technology of defoliation by aerial spraying of herbi-

cidal chemicals was introduced in 1962 into the Vietnam confliet.

- The technology was enlled into play as a means of saving lives—pro-
. tecting troops, shipping, and aircraft from ambush from the jungle
. cover; it was also used to complicate the adversary’s logisties—to

deny guerriilas their sources of food from remote garden plots by the

- spraying of these crops from the air with crop-destroying chemieals,

These uses of technology were condemned as irsmoral by virtue of

" their nonspecificity; as contravening tacit international policy against -

chemical and biological warfare, as crossing 2 threshold bevond which

- lay the threat of mass destruction by chemical and biological weaponsy
© they were also challenged on the more technical grounds that the
. generous use of these potent themieals over wide areas by insufficiently

trained military personne! might wreak serious and lusting injury to

. & region’s ecology.

* » 1 . [l - 3 -
“ The role of U.8. scientists and their professional organizations in

‘ealling for technological assessment of military uzes of herbicides. and - -

in participating in such aniassessment, was determined by Repre-

- gentative Xmilio Q. Daddaric ag being a suitable subject Tor this study.

Xts purpose, accordingly, was'not intendded s a judgment of the merits

- of the decision respecting military use.of herbicides, bt to illuminate

political issue with a scientifie content,
such issues come before the American

.the complicated process witl\in a lavge, interdiscipiinary organiza-

was passed in review, Many!

. Association for the Advancement of Science, Activist groups contin-
. ually strive to compel the assotiation to take a stand on other politienl
© issues they care deeply about. The effectiveness of the association as
- policy-supporting organization, and the question as to the proper

_role of scientists in pursuing ?olitical issues, are central elements of

the study. : ! _
The relevance of the study as a subject of interest to the Congress
derives from a number of related considerations. In it. the Congress

- can find its function of technology assessment being attempted by a
. group of concerned citizens, mostly with scientific qualifications. The

problems encountered by this group in performing its assessment can
bo regarded as “the other side.of the coin.” The pressures and thouzhi
processes of the group mirror those of the Congress, and provide a
convincing demonstration of the difficulties of the task, even when it is
not accompanied by the larger responsibility of the Congress for law-

c{ when, on the other hand, the par-

in question, . ) :
Another relevant aspect is the preoecnpation of the Congress in 1969
with envivonmental quality. Much pending legislation, and many

(1) ‘
32aA TS Gmram? -
P

-
.
s
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reonntered by a‘é.sional group in orderving and resolving enxizron-
ental tesues related to the massive and repeated application of keghi-
ides in Vietnam serve a useful warning and ohject lesson as o the
ced for systematic, objective, and deliberate appronches on the part

f the Congress in dealing with legislation aimed at the preservadion

¢ restoration of envirommental quality in the United States,

In the study “Technical Information for Congress,” * it was paiuted

at that “In the management of a political issue with substantial sci-

itifie or technolngical eontent, the political issue is always Iareesr in -

npe than the seientific question within it.” The study suggested that
In principle, the scientific question needs to be dealt with fiest.” More-

ver, it was important that the seientifiec question be “carefully framed

» that the answer to it provides a nseful and significant piece of evi-

he present study enlarges indirectly on this point by revealinz the
streme difficulty encountored by & technically oriented group im mep-
:tig ouf the techinieal izsue, and defining it in manggeable terms. I;t
vves notive, by inference, that a politically oriented grouy would
awerience even greater diffienily in separating the technical froms the
»litieal issue for analysis and decision, : : '

weslepment of Potent New Organie Herbicides

anes that regulated plant growth, By 1930, 54 different substemces

i:0 chemiceal synthesis of this compound was described in €he litera-
e in June 1941, Experimenters often observed that an overdsse -of
e of these plant hormones injured and even killed plants. Ona re-
archer, . J. Kraus, head of the hotany department of the University

* Chieago, suggested in a letter to two of his coworkers, in Aszust’

1, that these componnids might be useful as weed killors.

Farly resulis in his researches led ITraus to bring this promising mew
haelogy to the attention of a comunittee of the National Aeademx of
senees-National Hesenrch Couneil under the divection of Gemrge
erck, established at the request of Secretary of War Henry L. Stin-
3t Eworirln adviee on all aspects of biological warfare, Kraus wrote
ar “the toxic praperties of growtheregnlating substances for the Je-
‘ustion of crops or the haitation of crop production” might be of
tecest to the conunittee, Bxperimental researeh in this field continmed
cart 12 T was formally brought under an Avmy contract wath
*Univer~ity of Chicago, in 1913, In conjunction with this worll, &
Sk pragram was also undevway al the research station of the TS,

sactment of Agehealtnre, ot Beltsville wheoe Joha W Mitehe?

ent arnl wessetaze of Keaws, in Maneh 1841, bopran testingr the effee.

-

S e e Mep e Buatoritbiay ai Betenew sind Kb yniloe Teohuboal Inwsantion
‘l-ﬂc‘-‘--.\ Boopmnit e Phe Sudoawsabiios pa Selenew Ko iy wral Phevwlupioet  of
v _‘,;{.\o‘rr-t LA § U NPT 3\\.“‘.‘ [ERERTFI N LYTR BN ORI PN T+ Y D) S mwbe,
NP S Froeseaibios Peinth, nerdel 40 Agep, 24, DU I (N, B3t meia, 1M Rl
-, Ak minent Prbarbag 0@ oe, LMY (e expeilalty pu M)

ense for gmidance in the consideration of the broader political issme.”-

Agricnltural research in the 1930's had identified a gfoup of-p'!l-ant.

=2 1sted that had this eifect. The most powerful of these was the
smical 24-dichlorophenoxyacetic acid, later nicknamed *24-D.7

Y

w

AL A, LAty ALV LD QURLE, e LA RARe A SRR RAT el &

was intensified «s of possible use in the *island-hopping” Mgn of
Ge. Douglas MacArthur, The method of clearing fanding areas of
foliage at that thme pns by saturating them with gl (:.*:pﬂmive_ihﬂ]l
bombardment by nilval artillery. Koans veported verbally on his re-
search progress to the “.ABC” Committes of the Aeaderay of Sciences
in February 1043, and submitted w preliminary written report to the
commitice Murch &, describing his experiments, Camp Detriek, Md,,
had bren establish as a research center for biological warfare rezearch
in November 194%; in January 1944, the Army decided to make her-

Tl y RERATIL

- . bieide research & major progran at this center, Nearly 1,100 substances

~. Detrick had a vigorous, war-oriented program underway. So the Belte. -~

were tested there, under the direction of XKraus with A. G. Norman.
However, “The chemicals were never used abroad, and the war ter-
‘minated before we could get the materials in the field.” _
At the concluston of World War I, Secretary of War Robert . Pat-
terson released a letter report from Merck, deseribing biological war-
are research conducted by the United States, Merck gited as an in-
portant accomplishment of this program, the testing of “the effects of
more than 1,000 different chemical agents on living plants.” Later
Merck was quoted as stating that “only the rapid ending of the war
prevented field trmals in an active theater of synthetic agents that
would, without injury to human or animal life, affect the growing
crops and make them useless.” ) .

In April, 1944, the emphasis.of the research at Belisville shifted.

" ville group returned to their éarlier interest in 2.4-D as a weed killer,

In June 1941, in'an article in the Botannieal Gazette, Mitchell, in asso-
ciation with Charles L. Flammer (another former student of Kraus),
‘suggested publicly for the first time that 2,4-D had “soms Importance
in connection with the differential killing of weed="* Anather report
in this journal in Deceriber 194t elaborated on this work. The chemi-
cal was found highly toxie to bindweed, dandelion, and other hroad-

*leafed plants, while leaving lawns (bluegrass) unhavmed. The public

interest in the new herbicide was intense. Tn 1045, the Ameriean Clhem-
ieal Paint Co. marketed the first systemie herbicide under the brand
nama “Weedone,” Other companies were soon licensed to produce the

- material, Tests that year revealed that the new chemical was indeed

a revolutionary discovery. The toxicity level of the new chemical. for
man and aninmls was investigated, and determined to be low enoneh
to make tho chemical seceptable for general use as a weed killer, Lists
of weeds killed by 2,4-13 lenwthened, Costs dropped from $12.50 a
pornd in 1 H to 8050 o pound in 1950, The matevial was casy to landle,
noneartosive, sad effective in use, Production went up fast: 917,000

O, T Misartk, “Crop DMvistoa Twlfallptlon Proseam,™ Procesliags of the Thisd Defafia.
tlan (‘nm\;rmm. A, T8 (L TUSD p T1, The resd of thi= aceannt Is based on an artivie
by Gale B Pelecson, *The Dlscovery and

LAY 4.7, fi at,
RADR AR AR I LG wvelopruont of 4D Apcicultural History

Folalrethvlens Gipeotn ax Curelern for Growih-Regulat! L 2% .
Gaantta ey (.‘\'.Jl‘lllelHN\l). " 4\\\9: \ rowih-Regitlating Subztanees,™ Rotanelest
'/_’avj.}\
L
P



86,000 in 1946, and more than 14 million by 1930,

aunds in 1845, 54
ry concluded :”

“he author of £

Trouleally, 20 yod
cisages, 2,4-D beeg

nrribution to the development and testing of 24.D4

A survey of the domestic use of herbicides in the United States, con-

asted by the Departiment of Agrieulture, reported in Anguak 1065,
et in the year 1002 « total of 70 million neres was treated (see table
y, &t o cost of more than 3270 million. The report note that by 1962,
hout 100 herbicides in 6,00 formulations were available. The rate of
warensed use was such that acreages treated would continue to double
res

ot

SLE L—ESTSMATED EXTERT AND COST OF CHEMICAL WEED CONTROL IH THE UNITED STARES, 1562

N - Total cost, all
Total acredza HWarvested acre-  herbicides and  Averagmanst per
States reparting trealed a7 treated anplications acre, all

b+ Xraus had suggested it to the National Academy of
teol of chemical warfare, * * * Developed for war,
it desizeed for agriculture, the T.S. milltary at last found application for its

v 10 years. (Actually, they leveled off at about 120 million acwes by -

Crap ar area . {oumber)  (thousands) - {percent) (lhousands) ~ trmatments
) 48 . 25,302 8.8 $2.28

15, 5,433 -34,9 3

T 2,827 10.2 3,

45 < 18,931 215 1.

6 940 [N 6.

3 30 2.0 8,

15 352 . 328 6.

25 2,665 21 1.

20~ 439 - 16l .5

I 51 - 9,

4 171 124 .5

L2 5. - . L1 e

t (30 45" g

-1 % N 25

21 287 T 87 &

15 5t 4.8 969 ‘19,

.23 672 X 15,348 22

n 412 c B 1,794 8.

45 14 L5 13,30 2,

20 2,262 Cu3e L. 6265 2

i3 2T evierratonans . s 10.

3t 3612 i - 83,714 2

T memevivsranea H 10,887 X § 270,746 3

Lxaluces forest planlings and noncropland.

aurear U5, Departmant of Agriculture. Agriculliral Rosearch Servics and Federil Exlension Service, "Craps Rematrch;

ity af Extent and Corl of Weed Coatrol and Specific Weed Piablema” {Aug. 1955, ARS 34-21-1), p. 3.

vond Thoughts About the Virtues of Mlerbicides and Other Pestivides

The explosive rate of acceptance of the new technology eventmally

ve rise to apprehensions as to its possible adverse sido eilocts. A tech- -

logical assessment of the domestic use of herbicides—and of pesti-
les in genernl-—was triggered by the appearance in 1962 of an mfilu-

tial popular book by Kachel Carson, titled “Silent Spring.” "This -~ . 7
e deseribed disadvantageous consequences of pesticides, inclwding

o possibility of the toxieity of soime of them to man or animals, ther
ssibly long-term biolegical (o.z., Patlmgnmcz carcinogeniec, and
1

tagenic) effects, and the ways in w

“The= Discovery and Developmint of 2.4-D." Gp. clt., p. 2533,

SIURNRBBURNLSRE

- B RBHNTES

ich pesticides reached beyond

their intended target organisms to strike down others mg coful if
sometimes insufliciently appreciated. This last tP' 10 of eff] 16 £eO-
logical damage caused by pesticides—was emphasized by JAreon
book. Although Miss Carson reserved her most severe criticlums for
insecticides, she did not spave the weedkdllers: ‘

'he Jegend thab the herbicides zre toxic only to plants and so pose no thrent
to arnimal life bas becn widely disseminated, but unfortunately it is wog
true (p.dl), .

. {Aminotrizzole] is rated as having relatively low toxleity. But in the long run

- its tendency to cuuse malignant tuwors «f the thyrold may be far more signifi-
cant * * * {p.d3). : )

~Among the herbicides are some thuat are elassled as ‘mutagens,” or agents
eapable of medifying the genes, the materials of heredity, We are rightly appalled
by the geuetic eilects of radlation; how, then, can we be indifierent to the same
effect in chemicals that we disseminated widely In our environment? {p. 43.)

* * * The whole closely knit fabric of life hag bevn ripped apart {p. 67).

. {By this “shotgun approsch to nature”) the spraying also eliminates a great
many plants that were,not its intended target (p. 67).

¢ * » The wholesale broadeasting of chemicals would be seen to be more
costly in dollars as well as infinitely damaging to the long-range health of the
landscape and to all the varled interests that depend on it (p. €9). ’

The most widely used lLerbicides are 2,4-D, 245-T, and refated compounds,
Whether or not thede are actually toxic is a matter of controversy. IPeople spray-
ing their lawns with 2,4-I) and becoming wet with spray have occaszionally de-
veloped severe neuritis and even paralysis ** % It bas been shown experi-

-mentally to disturb the Lasic physiological process of resplration in the cell, and
toimitate X-rays In dhmaging the chromosomes {p. 75). -

[Fryit flies] developed mutations so damaging as to be fatal on exposure to oo

" of the common herblicides * * * {pp. 100-101). -
The full maturing of whatever seeds of malignaney have been sown by these
. chemlcals s yet to come (p. 201}.° . : :

reineet i Various- technological assessments were set i motlon by the Caronr .
-~ book, or took place concurrently with it. A series of reports were -

issued by a committee on peat control and wildlife relationships of

* the National Academ{' of Sciences-National Research Council® The

President’s Science Advisory Committee prepaved a substantial report
on the subject, May 13, 19637 & study conducted by the statt of the
House Appropriations Committee was reported April 17, 19655 A
lengthy investization was conducted by the Government Operations
- Committee of the Senate, culminating 1n a final report, July 21, 1966,

. The conclusion of this report offers perhaps the best consensus avail-

" able on the broad question of whether or not herbicides (and other
pesticides) shoudd Le used, and if so ubder what eirenmstances, It
recommended that the present regulatory system should be strength.
ened to prevent unintentional contamination of-the environment, that

2 Rachel Carran, Sileat Speing, (Greenwich, Conn, Fuwcett Publications, Ine, 1667
X008, 1 261 p, plus index. .

& Nationnd Acidemy of Sclences. Committee on Pest Control and Wilife Relattonahips,
A Symeposinm on Pest Contral ol Wildlife Relatlonsblys™ By Commiittee o Ieat Con.
trol el Wilidlite Rolatlonships, Mar, 10, 1061, 256 pp. {I'ahl, Sﬂ?g: “Irest Control and

C Wldlite Relntlynships” Pt 1 “Evalnntlon of Pestichle-WiTdlite Feoblems,” (1062), 23 pp,
Bubl, N20-A}; P 2: “Polley and Procedures for Pest Control™ (10623, 83 pp. (Pubd,
20-14) & aml B3 UHesenrel Needs” (398303, 23 pp. (£nbl, 820-C), (Washingtlen, 5o,

Nutluunl Acicdemy of Sceleneen,) o
M, l!i-j. ll“'rl!v_?ldunﬁ I's Helenee Mdvixory Comulttrs, "Ure of Peatleldea The White House,
ny 156, 1A

s elfeetn, Usek, Conteol, sl Revenrel of Aerbeniiuest i4 “ed LN Eeport by soes
weyy nnd hvesthgatlons wtaff, ) Aprib 10, 106%, Reprmioesd {o. 7 o 1 nhgreesa, EI.nm'. om-
mttee obn Approprlations, Lgmrvmeat of Awrlealture Appraproadinne for 10006, fenringy
before o pnbeomtaiiten of the ¢+ 4 o, 3, 8L Cung., 185 sesd, I Wasblogten, .8, Guvs
ecntent Mrlnting Odice, 39ddy,



Federad programs of pe:o contrel ghould be eoordinated more closely,
tiwe healeh pro 18 relevant to posticidel should he expanded, and
that. seientifie It into the effeets of pesticides should be stepped
up to provide adequate basis for futnre national pelicy.?

As a result, tleh, of the apprehensions raised by the Carson book, -

the need was recognized for more closely controlled use of herbicides,
and for wmore {)onctmting research into the ecological consequences of
their use. At tho same time, it beeame more fully appreciated that the
benefits conferred by this use, and the extent of refiance on it for meri-
culture in a technologically oriented society, could not easily bo:fore-

gone, Use would continue, but under measured control that would be .
further refined as knowledge of adverse effects became more precise, -

It was during this same period of technological assessment of the
dumestic use of posticides generally, that the militury use of herbicides

tegan and expanded in Vietnam, This was perhaps not the first time

ti.at defoliant chemicals were used in counter-guerrilla warfare.'® Xlow-
ever, their use in Vietnam certainly appears to have been unprece-

derted in terms of its extensivencss, scope, and systematic nature of -

application for military objectives. :

As the military use of defoliants in Vietnam intensified, various
quastions were raised by groups and individuals in the United States
zoncerning the morality, the legality, and the possibly adverse long-
r g eonsequences, of the program, The rvest of this study deseribes, in
«rjuence, {«) the nature of the program in question, (?}B the evolution

I dissent in the United States, (¢} the exchanges of views by the -
Ameriean Assoelation for the Advancement of Science within its own

soverning body and with the Department of Defense, (d) the efforts
oi the Department of Defense to perform its own assessment of the
technology, (e} the subsequent efforts of scientists to perfect their as--
sessment, and (f) the present status of the defolintion assessment. The
study concludes with & statement suminarizing the observations to be

drawn fvom this cate as an example of technological assessment moti-

vated by a large professional society, relative to national science poliey.

* .8, Qangross, Senate, Committee on Sovernment Opecations. “Interapenes Enwiton-
mang Hasiedls Conrdinntion. Pastleldes and Public I'oliey.” Lepert of the ., . Made by s
Anbacinmititee an Reorganization and Iaternatlonal Grannlzations (Tursuant to 8. e, 27,
Sath Coand., as amended D extended by 8. Hes, 2848, 88th Cong.y 8. KRept, No. 137 80th
Cong., 3 osess, July 21, 19686, \Washingten, U8, Government Prigting Qfties, 10565,

Whgcordlng to Michard L. Clutterbuck, “Ielicopbers, Ploneers, and the De Flavillandd
Teavers wore u<ed [In the Ticlti=h campaign in f\luln_\‘n] tor spraying weed-Eiller onto
nemny culti\'{ltirma.f' Hoewever, *“defolintion to deny the eRengy cover was ket doeue in
Mialiya by air sproying’' Thir strategy was not abstained from oy o waiter of policy,
bot an the basiz of costfelecliveness s *The anly areas where this eontd have beean both
procieal and effective were the Nkely ambush e ltes along Lie eonds: bt that was miore
eZeetbvely done by hord, and there were always mare ureenh gemantls for mleersft 4'he

Loz, Tong War, Cassell (Lowdoa (19873, p. 160), [Counfirimaticn of thls stntement in

cther sources is lacking.) B i

II. EVOLUTION OF THE MILITARY HERBICIDE
. PROGLIIAM i

The close of World War IT was the signal for a vari stuall
insurgent uprisings throughout the world, usually characicrized by
informal «or guerrilla forces in challenge of existing governmentul
authority. These oceurred in Greece, M:}.Etya, Chiny, Cuba, Indonesing
the Philippines, the Congo, Cyprus, Algeria, and elsewhere, '

In some respects, the Dritish camgaign aguinst the guerrillas in
Malays served as & prototype of the later conllict in Vietnam, in that

" it was to combuat a Communist-inspired uprising in a jungle arven of
© Southeast Asin, with an essentially colonial economy, employing weap-
- ons of terror against a technologically sophisticated adversary., .\An inx-

portant difference was that in Malaya the guerrillus were not in con-
tact with an outside source of logistic support and had no sauctuary.
Tactics of counter-guerrilla warfare in Malaya, accordingly, were
concentrated on: (@) keeping the guerrillas separated from the eiviliun
noncombatant population by fortifying and protecting villages, (%)
keeping military pressure on guerrillas to wear them down, and ()

- denying the truerrillas sources of food.?* Despite a vigorous campaign,
. however, theiMalayan guerrilla war cost the British heavily in wealth,

and dragged on for a-decade.

Early in his adininistration, President Kennedy was motivated by
the first Cubgn crisis and other manifestations of political Instalility
in developing countries to increase the U.S. capability in dealing with

. “auerrilla folces, insurrections, and subversion” Such.a capability

would entail & general strengthening of military resources of anthro-

.- pological, enltural, and other social science datu.in relevant areas of .. .
- the world. Inihis March 28, 1961, message on thie Defense budget, the
- President said that the U.S. interesty were threatened by limited guer-

ritla warfare such as had brought Castro to power in Cuba, To counter

. the threat of Being “nibbled to death,” asg the President expressed it,
&

the United States needed to strengthen the capability for lower levels

' of intensity, of ponflict.

To meet vur own extensive commitwents amd needed improvements in convyen.
tional forces, I reconunend the following : A strengthened eapacity to moeet Hiited
and pguerrilla warfare * * % We need 2 greater abiilty te denl with guerrilia
torees, Insucreetigus, and subversion.” - -

Within limits, the British experience scrved as a guide to the

_Government forces in South Vietnam, and t¢ their U.S. military

Cou Beveral roferences atress the {nipartanee of denying guerrillaa aourees of foad, For
example, Lo, Cob, Towinnmd B0 5, Mons weote; "The siest sieeesstul apecations In dialaya
werg thase almed we denying noy form of foiad sepplies to the [zuerrllas ], {alsey “As

“thietr foond cacvhies wore teduesd, the [uerslilins] ¢rew wore susd more desperate, Thoy (oak

risks that expused thiemn to Scecurelty Foaree retallation . . . Vack of food often foreed n
guerpilln] to suerender €9 Vietapy ln Malayn,” in: Lr, Col T. X, Greene |eed3, Vhe
serrilia==Aud Haw To Picht 1ia, Selections feom the Mortoe Corps Gazelte, (Frwderick
A, Draveer, New York, 196E, Troneper Paperhneks), ]lup. 124-1235. Joseph Po RKutger also
stresses Lhly theme ! “The goereillan started to fesl the pressure of the rquevie, The

ellfenity of maintalning local =npply leed alter the relocatlon of the junple fringe squatters
CEeduee] them to Sepeiting upon erops raleed kn Jungle ch'urliu,::\:i The st predenied the

British alr aron wlih sultable targeds, The RAF would observe the area nned at (he pros

Cpitlous momiend cdampen the spicits of the heleagaersd goerrillng by speaying the aod

])]MH with potsen or setting afire o Geld about to be harveated”™ (30 "Treegiine Wartfare
f Teanwiflon,” Milltnry A@alre, (Yol XNIV. No,o JF Fall, tta, o 1210}
Uktrenldent John ¥ Kennedy, Rpeelal message to the Congress on the defense buteet,

“In Dbt I'n;ln-rﬁ af the Vreddegts—-John P, Kenuedy, 1041, (Washingtea, U.B, Gor-
cernment Printlog Qifloe, 1062, p, 234, ) )




supiporters I thd d9edT ient of strategy and tactics in the Viet-
namese war. S\gong the huportant differences were the fact that the
gierrillas in er war were able to concentraté in larger force
units, to ovel illage redoubts, and then retreat to sanctuaries
in the jungle, n Laos, Cambodia, or north of the demilitarized
zone (ML), The rice growing areas in the delta country, south and
east of Saigon, were abundant sources of food on which the whole
country de})ended ; these sources could bo denied to the guerrillas only
by physicaily holding the aren and taking custody of the crops as the

were hurvested, On the other hand, the upland and forest areas north
west of the capital eity wers move sparsely settled. Along supply

ci-ared aveas to supplement their supplies of food from abowe the
E:2E 4. These plantings were similar to the slash-and-burn agrienlture
n: firionally practiced by the indigenous Montagnard population in
T sTed, ’ '

+ ries of the guerrilla forees in South Vietnam in general involved
5 -aitful use of jungle cever and the merging with the local popula-
t -1, a5 in Malaya. There were roadblocks, with systematic taxing of
sowvelers: retreats to elaborate underground stronglholds in the for-
3185 ambushes aleng roads; sniping at river traflic from the bush;
sodnappings, assassinations, and terrorist demonstrations. Logistic

ii2s from North Vietnam, the' guerrillas developed small plantings in -

rmsport took place.at night, or under the forest cover; use was made -

a3 sanctuary ol neighboring territory formally denied to defending
troops of the. Republic of Vietnam.” . -

__ Beforo the end of 1961, U.S. assistance to the Diem governnment in
Seuth Vietnam had been limited to military advisers, economic aid,

ard some logistic support. }Io“'ex'erhon December 7, 1961, President

Lrem sdyised President Kennedy t

[ s I at “the forces of Internafional
Lommunists now arrayed against us are more than we can meck with -
the respurces at hand. We must have further assistance frozm the

T ted States if we are to win the war now being waged against us” -

.. Desember 8, the ULS. State Department issucd a report describing

A Bat

u=r 0f 1103 a3 a base and logistic supply route. Shortly afterward, en

Iehruary S, 1962, the Amertean Military Assistance Conunand {Viet- .
nan) was established to supervise American military personmel and -

eoordinate joint planning: by mid-1962, U.8. military forces in the
area reached the number of 12,000,

Popular disaffection with the Diem regime, during 1063, cul-
minated in its everthrow by a military coup, November 1, shortly
tefore the az=assination in the United States of President Keunedy.
At the end of the year, President Johnson after consultation with
Defense Secretary McNamara and CIA Director McCone, assured the
new government of continued U.S, -support. This position was con-

c.o pattern of guerrilla activity in South Vietnam, the increased use -
% rerror tactics, the support received from NorthVietnam, and the

finaad by joint resolution of Congress, signed Angust 10, 1064, assert- .

ing that the United States was “* ¥ ¥ prepared, as the President
dotermines, to tale wll necossary steps, inelnding the uso of mrmed
force, to asstst any member or protocol stats of the Southeast Asin
Collective Defenso Trenty requesting assistance in defense of its free-
dom.” {Public Law 88-408). !'I‘his resolution becamo law 8 days aifter

Pl it By ¥

v

©

Tehe donkin Utk weidend in which the Uabas, edidor vehoried being

s strikes

attacked by three North Vietnamese torpedn boats, Banl
s
“ehru-,

against North Victnamese objectives by U8, planes beg
ary 1963, and a U.S. Marine battalion lunded in Vietn: rch 0,
Thereafter, the war escalated in intensity, with progr®vely in-
ereased .S, participation, U.S, forces in Vietnam grew from about
23,000 on January 1, 1963, to about 181,000 ut the end of that year;
by the end of 1967, they nuibered 486,000,

“The essential failure of the village redoubt approach to pacification

in South Vietnam meant that increased emphasis would need to be

“placed on other aspects of strategy found effective in the Malayan

counterinsurgency campaign (the closest prototype), and that addi-
tional new techniques would also be needed. Use of herbicides to

- remove folinge along thoroughfares as cover for ambushes, which

may have been used 1n o small way in Malaya, become an important
part of U.S. practice in Vietnam. The harrying of guerrille forces,
and attempts to encircle guerrilla strongholds, required both aerisl
reconnaissance and close ground support of military forces; removal
of protective cover of follage was helpful in both cases, Finally, the
denial of food, which had definitely played such an 1mportant role
in the Dritish Malayan campaigns, was extremely diflicult in the

© Mekong Delta region, which was generally a food-surplus arez. How-

ever, in the areas yest and north of Saigon, the population was more

“sparse and food production much less abundunt; in these arers, it

seemed fedsible to develop the strategy of destroying subsisterice crops
of the guerrillas, thereby increasing the burden on the logistic supply
coming from North Vietnam, Beginning in 1961, herbicides grew to be

~ -an important element in Vietnamese counterinsurgency. . .
" Development of Herbicide Warfare in Vietnam o

Experiments with defoliant and desiccant chemicals as herbicides

" had continued at Fort Detrick, after World War IL Some 12,000

chemicals had been tested and the most promising 700 screened in
greenhouse and field tests. Some of them had been tried out on tropieal
vezetation in Puerto Rico. An extensive test, over an area of I square

" miles, had been condueted at Camp Drum, N.Y. Finally, “a variety of

chemical agents were shipped to the Vietnamese military authorities,
and from July 1961 to April 1962, a preliminary series of defolintion
trials were conducted unf}ur the guidance of J. W. Brown.” The pro-
gram was then halted, pending an assessment of its military éflective-
ness. These tests showed that 2,4-D and 24,5-T (see table 2) were
effective defoliants when applied during a period of active growth; in
addition, eacodylic ncid sprayed from airveraft showed promise for use
against riceficlds, While further tests were being conducted by U.S.

" military forces and under contract, in Thailand, Texas, and Puerto

Rico, Vietniuneso military forees and U.S. planes sprayed mangrove

- and nipa palm vegetation along canals and roads east of Saigon, with
“considerable improvement reported Jin overhead visibility of the

ground.? '
i A bl

2 MRI report, op, ¢Sk, pp. 113-115.
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Lreainaln W u:."ue\'czopeu and ot hmited potential eflectiveness.

Excerpts: ) :
TABLE 2—COMPOSITION AND CHARACTERISTICS OF MILITARY HIRBICIDES
N ' : poundsper | .
Ageak Composition o gallon AL Purpose
Crange_ ... veen A-Butylester 24-D, 50 &ercenl(weigr:t)..... . 4.2 Generad defgliotion; lforeedl, brush, -
L n-Butyl ester 24,5, percant;wetght).. CL? broad-feafed crups, )
L. O eeeeenn N .
PurLi®.. ecennns a-Butyl astec 2,8.D 50 ga:cent Cormight}, .0 4.2 General defolialign; jnteriny agent usad
. n-Bubyl ester 2,34 8-, 33 percent Qwaighty . - 2.2 interchangeably wilh grange, .
Esshuty! ester 2,4,5-1, 20 percent (werght)_ .. Ls S
Tl e ianrmrecvsantnrsirrasassis crrr e a e n s bun B.%
. . . = ] . .
UL, o eee s TriSODTIpAnOlAMIne SR E4D L 2.Q  Forest deflotiation; long-fmem’ fungle
(Tardon $013. ... Teb-isoprapanslamine salt pistoram. .. - .84 conirol, brush suppressiom,

Total. deamman
Mo yiaecvan . SOGISM c2e0dylst
{Fastar 520Gy, Free cacadylitadid, 4 8 p20cant. o ovvenircvoncsaieanan pland conteol, rice destryclion,
Water; sodum ¢hioride, Balas s roce o veenan A a1 -

ursg: Midwest Resazech dnstitate, “Assessment of Ecological Effects of Extensive o7 Repeated Use of Horbicides,”
2y W, B. Houwse ot 2l Final fepart, Aug. 15-Oec. 1, 1967, (Hereinattar called “'MRT Renort™.) Sponcored by Advinced
sestch Projects Apency of the Depastment ol Defense, ARPA Order No. 1085 MEI Projest Ho. 3103-B (Mrdwestt Research

Ynbits, 15650, g 319,

There Is no gquestion but what you ean have an effective defoliate. The groblem

iz Gndli

ORI
misa or e of (oo great linportance . . . is that coroeet?) {Answer: Tes sir:
over there are methods of doing this with chemical compoundsAnd o' an

¥ one thint is fust enough acting to make it militarily worthwhile,

aze Thiz work was done as part of our antierop progeam.)

“oor venily stmall—hbur when it comes o a namber of siuare miles, the nnanber of
wivare miles that can logisticully be covered here, as far as our researcih work
Fer< nneevered, are very fow, : : ) - C
Mr, Froon. As g stratezsic weapon, thizhas no value? . -
Gensral Broses. No, sir, e . : : o
hIES E‘:.m;:. Lut, I eould partieniarly use that to advantage in jungle wiarfare,
cnuil 1 hGh? ’ :

Goueral $70sR3. Whon {t comes to a very limlted operations, slr, we have the |

choanbeal tuday that cando that kind of work. S :

i Ouestion : How Jong does it take after it Is applied to have offvet ) (Smswer: -

Uafyrtunately, it takes too long, This reguires some 2 or 3 duys.)

Not jong after the above exchange took place, preliminary tests
were undderway in Vietnam, According to one account—

Amerion's defolintion effort n Vietnam begnr inodestly In late 1061, Six (-123
ansport planey, teaditionelly u=ed for earrying soldicery, Aew nto South ¥iletnam
Fronn Clark Field in the Phitippioes snd were outlitted with speein] tanks enrry-
fnzm 10 poiols of defoliant, enonugh to cover S00 acres. .

The planes Hew 60 flights in 1061 and 107 in 1562 ay oxlwrlmcnts_ t.numm:lml

A tonid of 37,000 acres were sprayed 1n 1062,

u s, C‘jng}«ys. House, Committes nn Apnroprintlons for 1062, Hencluga boliuve the

Eubeommitter of the , ., Part 4, Beseapell, Develophient, Test, kol Evalunilon, 87 Cong.
Lat geyx, (Wakblngtan, ILS, Goveroment Printing Ofllee, 1941}, po 201,

B Arturn P Gonzalez, Jr. “Infobintion-=p Coatroverpinl M, H, Mlrslon In Vietnam."
Dt {Vol. 33, Ut ID6R), 0. 1 Accerdlag io eecords of the Depatiment of d@he Ade

Foree, fo onerntional shraring was dene fn 10440 although some tese activities wiwe ¢on. -

tucted alonz ranals and rowls mear golgon, Operatlonol spraytug of GHS) comew was
sarried owt by 14032, : pex i .g_ . .-

P T M Rapid defstiation (shor! durstiion): prassy

tion: [Fts use in guerrilla warfarel would not appear to have kmo great

~tizental hasis, we bave demonstrated that wooded areas ean be strfpped of - ©

s v % The quantity of material to cover an area—well, you ean sve thmt they -~

W  bel], stited that among the new technigques employed aga ne Viet-

- cong was defoliation from the air— “* * * g chemical means of strip-
ping leaves from the foliage that hides Vietcong movunents in thickly
wooded areas.” The report continued : “Xnown Vietcong bases will be

~surrounded by bare stretches where the guerrillas will find it diffieult

" to move undetected from their hideouts, which are often under-

. ground.”® ‘ : '

- = Purther explanation of the program appeared in a story datelined

January 11, 1962. It indicated that the implementation of defoliation
efforts had been delayed pencling resolution of “the question of how
to publicize this form of chemical warfare * * *.7 :
. The spmyin;.'z now is expected to bexin soon, following a fornl annountvment
- approved by high oificials of both countries. The announcement declares that the
chemical operation is intended to “lnprove the country's econemy by permitting
- freer communication as well us to factlitate the Vietuamese Army's task of keeir
ing these avenues free of Vieteony harassments” ™

" A weel later, it was announced by “a high South Vietnamese

- official” that the program had begun. A 70-nile road from Saigon

to the sea had been sprayed “to remove foliage hiding Communist
guerrillas” and “defoliant cheiicals would also be sprayed on Viet-
cong plantations éf manioe and sweet potatoes in the highlands.” The
_account said that “The exact locations of these plantations have already
Been plotted by aerial surveys” and tests had been made that showed
that ¥* * * Manoic and sweet potatoés die + days after having been

.- ..sprayed.” These were the tweo most important food staples for ths
T Communist bands in the mountains.’s However, the decision appears

to have been reversed at once, A story datelined January 24, from

" Saigon, under the byline of Homer Bigart, reported that #*The United

States has shied away from plans to starve out Communist guercitlas
by spraying chemicals on rebel-controlled maniee and ricetields.

The reluctance to joln the erop-killing progeam urged by the Sonth Vietnamese
i3 Velteved based on American =enzitivity to the poaxibility that accusatlons
would be made that Aericans took part in chemical warfare”

A story appearing in the Bankok World, February 24, 1962, attrib.

- uted to a“spokesman” for the “U.8. Defense Department” stated that:

“Commercial weed killer has been sent to South Vietnam inan amount
adequrate to accomplish the purpose of clearing jungle growth along
highways and trails.” The “spokesman” was further quoted as saying,
in answer to a question: *No, the chemical hus not been wed for crop
destruction.” ' . . . -
Apparently, after these first experiments with herbicides, there wus
a Inll in the program, while military assessment was made of their
“offectiveness. One indication that the experiment had not been an

e

» ark Thmes, {Jan, 1, 19620, 9.3, 7 - S

w gﬁ::: %ol;k'}lllll:u-s {I-T?ll:l. t2, lilﬂ:!‘;. p, 2 {The Department of Defense takey fuepn with
the Now York Thnes Interpretutlon thut rpeaying programs were delnyet by copsidera-
tfons of public relntions,)

i New York Tlees, (Jar, 10, 10823, p. 4.

® New York Tiniey, {Jao, 24, 1902, p. 1,




nngualified suecess was a story appeaving in the VWashington Post,
March 25, 196 it bore the headline “U.S, Defoliation Project in
Vietnam Calle p.”’ ¢ Reference illustrative of the military assess-
ment of herbicWilectiveness is presented in a study by the Sgri-
cultnral Research Service of the U.S. Department of Agriculture,

under contruct to Advanced Research Projects Agency of the Degari-

ment of Defense, February 1968, This study reported:

Rome forested areas in Vietnam were sprayed with hecbhicides ie the early
105 in an eToert to paduce the amount of obseuration by vegetation. The results
werd Iktrtfcularly good on mangrove in coastal areas and along canals, Resalts on
evergreen, ralu forests and uplapd semideciduous forests lelt much to be desired.
Copsequently, a team of milltary and eivilian experts reviewed the eperafional
2poa¥ proguam and made recommendations for improvement., Since there was &
daarvth of Infoermation available about the respouse of tropical woody plamts to
o cides, a researeh program was recomunended that would answer some of the
cemal peoblems nvolviang the defollation of tropleal forests. @

cartment, visited Vietnam and on his retwrn prepared s mumnber
wemorandums on current issues, one of which was the use of de-
ants—a device that, he said, “had political disadvantages” and was

thiz period are as follows: . .

_D;‘ffoliants & * & gere new, Thoy were -chemtcal wctl‘d killers, which bad been

obiv developed in the United States and were widely used, for example, to Kill
_sciation along the rights of way of power lines. The military headqguarters in
Rubkyon thouzbt that theze defoliants would be ideal for elearing the underbrush
2long the sides of road« where the Vietcony ndd their ambushes and for destroy-
iny crops In areas ur-! .o Vietcong domination, and General Taylor aud the Joint

Chivfs of Stafl agrecd. The State Department view, on the other hand, was that |
thp political reperenssions sould sutweigh any possible gains, Defolintion wasg |-

Umetng March 1062, Roger ITilsman, a senior adviser in the State

¢f doubtful benefit, Excerpts from a later statement by Hilsman on

just too reminiseent of gas warfare, It would cost us international petitical - '

=uppeort, and the Viefcong would use it to good propaganda advantage as an
srample of the American making war on the peasants. My own-feeling was that
at o pmch, much later stage, when the Vieteong had been isolated frouwa the
population apd were attempting to grow tieir own food io the mountains, the
advantages mizht be significant, o -

{Hilsman guestioned the ndvantage of defolianty either to deny fuod te guer- -

rillas or to removs cover for ambushes at the time in muestion.} *= * * iy for
reoving the cover for ambushes while in Vietnam I bad flown dewn a stretch
af ragd thar bad been used for o test and found that the results wore not very

inpressive. ™ ¢ * Later, the senior Austrilian militnry representitive in Suiqon,

Calnnel Berong, alse pointed out that defolintion actunlly nided the ambastuwrg—
if the vegeration was ciose to the road those who were nmbushed eould fuke cover
ekl when It was removed the guerrllias hiud a better fleld ol five, Unt the
Natinnal Seeurity Couneil spent tense sessions debating the matter,™

Military assessment of defoliants appears to have involved such
questions as the feasibility of developing techniques by which farge,
slow-moving and low-flying aircraft conld traverse enemy-oceapied
jungle terrain without being shot dewn; she selection of the appro-

printe chemicals Lor particular kinds of folinge to be stripped of
leaves; the timing of the spray missions in refution to the Jocal rain- |

mp Ay ' o '
U8, Department of Agricultare. Ageicaltural Heseareh Bervies, "Rosenreh Tleport . . .
Res;:onse of Tropleal and Sobteopion] Waody Planty to Chiandenl Treatmesta” Comaplicd
by Fred H, Tachicley, Under ARCA Onder Xo, 424, Mdvaneal Repenrell Frolects Sgencey,
U.R, Dvpartinent of Defroke. CR-13-8T, (Fehrunry 10085, p{:. B
pp"ﬁ;’ﬂﬁé tHilsman, To Move & Natlon. {(Uarten Clty, New Yurk, Doubleday, Ine., 1D87),

© Rico and Texas, The forew

fall pattern, and local wind conditions, in addition to military tactical
requirements; and the survey of the area to be sprayed ermine
tho risk and extent of inadvertent damage to crops and planta-
tions. This learning process coincided with internal instal P within
the Saigon government, and the gradual enlareewent of TS, military
Ret‘s:mme] serving as advisers to the field forves of the Government,
Meanwhile, separate experiments in TS, territory, and in Thailand,
helped toward perferting the techniqites of applieation. In particular,
the military authorities.ih the United States were concerned over the
various timelags in defolintion evidenced by the different species of

©plants to whicli the sprays were applied.

TLvaluation of the propesed military uses of defoliant chemicals

by the Department. of State, judging by the Hil:man diseussion. in-

volved the impact of world opinion on U.S. foreign relations. The
various work orders by the Advanced Research. Projects Acency
(ARPA) of the Depurtment of Defense to the Department.of MAgri-
‘eulture had to do initially with the military effectivencss of the cheni-
cals. Later on, questions were explored as fo residues in plants and

in the soil (Mareh 5, 1963) : however, in these initial stages np signifi-

cant emphasis appears to have been placed on the need for yesearch

 concerning the long-rango efleets of herbivides on the ccology:

The Department of Apriculture studies for ARP.A incluged {a)
vegetation of Sontheast Asia: Studies of forest types, Decembir 15033
{b) forests of Southenst Asia, Puerte Rico, and Texas, published Sep-
tember 1067 : and (¢) response of tropical and subtropical woody plants
to chemical treatments, February 1963, - ' .

To prepare the first report, Fred I Tschirley, Crops Rescarih Divi-

‘sion, Agricultural Research Service, USDA, visited Thailandiduring
" Deeember 1063 to January 1964, and Decemnber 1964 to February 10465,

In Thatland he was assisted by Thai forestry experts, und pavticularly

My, Tem Smitinand, taxonomist i the Royal Forest Depaptment

‘of Thailand, The purpose of this first reconnaiszance was to kivntify

- - the characteristic types of foliage growing in wooded areas of Fouth-
- -east Asia, ol : Lo

F . - S ° i
The second report from” TSD.A to ARP.A was a comparative'study
of forests in Southeast Asia in comparison with forests in Puerto

ol to thisstudy states: ot
* o * Information on the foristie composition and siructure of a particulir
torest type, ecenrring under tropical, subtropical, or temperate comditions, is
essential for eomparative purpose, and Is of value to the eeologist, forester,
geographer and others. In bricf, vegetation is the snnunation of climute, =il

Ctypees, anit generad conditions In &t particular eavironmuent.

Throughout the report, emphasis §s ploced on analogous nml anomalous
Teatures of the forests of SBoutheast Axia, Puerto Rico, and Texaz Thiz com-
parizon ls based principally on investigations condneted by the anthor [ Llewelyn

CWithiams) threughout - Thinlland ot iontervals during 1003 to 1I'%G; in Dietor
- Rico In April 19463 awd June 1906 and in enstern Texas n Septonber 10068, Oiher

shdlios, espeeially on sesdlies appearing in successlonal growth, were comducted

Cdn Puerto Rico by J. AL Dubie during 3963 te 1063, L
The third report, compiled by Tschirley, desevibed the results of

experimentswith herbicides in Puecto Rico and Texas, and interpreted
the eflects in relation to military objectives in Vietnamn,

An indieation of the development of the scientifie aspects of the
program is provided by .the summary of suceessive work orders and

s
-

!
L
[




AL ASIQET Lizsueq Jan. 34, Wi was established for a 2-year
petiod, The objec'.‘ the work fn College Station. Tex., were to; “Discover
and evalunte new herbicides and principles for killing trees, brush and other
vegetation: devilnd metheds of evnluating herbicldes on different speeios of
woody vegetation; develop mwethods and primeiples for fmproved applicotion
chninnes; and determine effects of promising herbicides,” The objectives of
2w pesearel in Puerio Rico were to: “Condiict advanesd evaiuntion of promising
Qides for kitting trapleal and subdrvopical vegetation @ and determine optinnem
s nnd Eates of application, disirvibation patierns, formulations and mixéures
most eflective use of herbicidea™ The objectives of the taxonomie Investign-

iaowere (o “Obiain sufliciest botanical information so that correlativns ean

val Aslin, ’ i ' A

ARDPA Order No, 424 was extended for an additionnl Fear by amendment
?'n. 2 «dated Mareh 5, 1063, Additlonal objectives of the rescarch were to?
1y E
hiekios 2ol persistence of eontrol including resldues in sofls and plants. {2)
=udy secondary succession of vegetntion -following different herbicidal €reat-
ments as related to “vizibility,” (3) correlate the results of defolintion in Texas

and anctivity of herbicides and defidiants, and (5) compare the peuctration

5 ¢htained from nireraft.
S sevond extension was granted by smendment No. 3, dated March 20, 1966,
caring the final year of the project, inereased emsplasis was given fo the effects

Toeavironment on herbicidal effectivepess, the composition and frequency of
sazsional species following herbicidal treatment, the effect of defoliation and

itk plunts sl soil

The interrelation 7 data from the ficlds of taxonemy, ecology, weed science,
e} engineering have been extremely valuable during the course of this pruject.
it iz nxinmatic that the breadth of 2 sfudy determines the eXtent fo which
fata developed fiom that study car be extripolated. For example, a great deal
of research hid been done on the eontrol and defolintion of woody plants in
emporate zones, Information was avallable regarding which bherbicldes were
nost effective, what rates should be  used. and when treatments should be
nnde, Tzt no one eould extrapolate that information to a tropieal evermreen
rest with any degree of nssurance. In like manner, penetrition of t spray sobn-

inn throngh a forest canopy would be expected to be different for a dosert shitub
ormation, 4 coniferous forr, a temperate deciduous forest, and & trepleal -
sergreen forext, Once the effective herbicides, the penetration of spray solu. .

iots, nud the faxonsoifie aflinities of severnl diverse vegeintive types are known,
wtrapodation of that Inforination to entirely new areas can be made with saneh
e aRsuranee, Thuas, the correlated eff'orts of taxonomists, engineers, and weed
ntists in the ANMP'A profect has provided information that can be applied
horensonable assurance on o worldwide hasls, rather than being restricted
- tha srea of investization® .

By July 1962, the main emphasis o militory vesearely in herbicides
vas on shorfening the renction time of plants treated. Towever, the
relinalogy was so new—for military purposes—that precise perforn-
o pectfieations hud not been developed, As one civilinn seientist
xpressed it ' ' : ' o

{2 poes withent saying that the materinls must be applicable by ground and

fr vpear, that they must be logistienily feasible, anil that they must le pou-

=LA Depnrtmenl af AeclenlOire, Agrlealtuen] jtesenret Sorvles, doeearell Repoct |, .
sepatier af Ceapiead gl Sultenpdeal Womly Mants to Chemies] Trentnients Complbed by
ok I Tarhiriey, Croja Wevenreh Diedsion, Bared on Besenreh Conduetsl by T, 3 Bonas,
tal, Upder ARTA Ovder No, 421, Advaneed Bekenrelh Projreis Areney, {15, Fhparsment
t Defenwe, CU~13-GT, Febrarry P68 (.8, Dupartment of Agriculturs, 1005), pp. -5,

.

2 sidde hetween vegetation indigenous to CONUS and Pucrto Rico, and South-
wrhasize effeets of enviroument on behavier and offectiveness of her-
I'verto Rieo, (4) Investigate methods for improving absorption, trinstocn-

= through a forest eanopy that k¢ obtained from a cableway system with .

spquent regenoraiing on tbe degree of obscuration, and herbicidal residues.

i

> do not have rigidly specified eharacteristies, I bave stated some

FUSLRECE L LLLE WSILLE TR Y- 1A H a0 Y v o, [11: 5L ey
FUSPECE L LG WSILLG TRLA Y -1N0USE LR Collansaldiion ant Mhm:ld
rejuirements that & successful defoliating chemwical sheild have but within this
general framework we will accept and use materials that wiil do o job for us,
In a tew years it may be that we will come up with mnre defluite specilon-
tions» * = ) S

During the first 3 years of defoliant use, thie rate of increase was slow,
Tn 1961, only 60 missions were flown; 107 oceurred in 1962, Iowever,
by the latter part of 1963 the rate of use began to increase sharply. (See
tabled.) = - : : . : ;

TABLE 3.f£STIdeTED AREA HERBICIDALLY TREATED JH SOUTH VIETHAM, THROUIH 19531

{Figures in syuare mites}

-

. : C Total areq
. Yeor . ' I . Deloliation  Crop attack sprajed
R S
120 ' iﬁ) i3
2 103 243
1169 158 1,113
2,320 33 2,668
1,920 10 ,
5,877 2. £,6%3

;Eourcteh: Le!tlarlo Representative MeCarthy from Legislative Liaisnn: Department ol the Air Forpe, May 15, 1959,
o34 Lthan I,
+ These gures do_not represent tota! acceage sorayed because multipe speaving accurred on some dtrazges, They afe

Tigures catculated drom missions Rgwn, Lank capacity, and rale of apshestion. The arga of land ectuaity rscanrg harbgiZe
. is esthnated at aboul 64 ‘fercenloflhaindiuted total, AL 645 acres to the Square fnde, the tatal ared receiving speay s
<. #bout 2,540,000 acres any S LT

Fu.ZJ-ScaZe Military Use of Herbicides, 1066-69 _
. By 1967, herbicide usage in Vietnam began 1o level off. However,

the tolat amaunt of treatment 2ppited s about 4,226 00D acres,

military procurement of defoliant chemicals continued to climb, to
build.a stockpile of reserves for the future®® According to an offivial

-+ statement about the program, released in Saigon:

By Decomber, 1902, Raneh ITand [eode name of the aerial defolintion prozram

. unit] had completed two uew projecty, Those were the defoliation of cunals and
-rivers In the south and 1 pass south of (i Nhon,

In 10063 lines of counmunications targets included & powerline frote Datat to
Saigon, the rallvowd from Saigon to I'ian Thiet, atd other bichways aad canals,
Beeause ground fire and hits to aireraft were increasing, the Ranel Haud unit
experimented with spraying at night with lighting provided by thiee ships awl
by moonlight alones These operativus were discontinued mainly because of the
smiall chanee of rescue In the dack,

Iefolintion operations tnereased in 10G4, awd hits on alreraft became more fre-
quent until on Aprit 30, one afreraft way hit It tines, and the copilot was

M LS, Avng, Blologleal Taborntorles, Ovops Divisfon, Procoadioga of the Pirat Defolia-
ton Conlerenre, Tuly 20-ML 1980, Bindeeical Saluratesies, Fort Detrick, Marpland. Com-

CplEed by Vesta . Mactle, clanoary 1961 AT Z23075T 0, e T8 T

o Deglantog Aprit 1, 1067, mllitues rated erdera prescioptsd pesduction of 2.4.5-T tor

Cnse wlth 243kt pesfiace "Oenze” Berbicidn, the o<t sxteastvety weed chemical defolinng

in Vietnan:, Ad production Bieeeasisd aod ooy pegobreiaents siachensd, (e contrels weee
Beded aburfor April-dlay, 10048, They were theg pestored, anld all Jooe peodoeiive went to
sidllrney pacchoser=, Pheecatiop, ailoeation was pacekad, al by mid-Decembey, 10055, the
contrels wers teembinatel. Klnee then, the militney sorviced bave pieelhase] po heehfoide
at all Actunl expondituees for mltitary heeblichde rose frosn $140 mlllon 1o the daval
084 o 452 wililen In IMY, 07, and remained abuyt at that fevel tof anathes your

1




.o operations were discontinued for military reassessment,
Iy with Increased sorties programed, '
sarties continued durkng 1965, and in mid-November the
almost doubled as three additional afreraft amd crews
ed States™ ‘

y ot - 21 - - -
In the spring of 1065 the first systematic program of aerial spraying -

X pradiual jne
Raveh Hand on
arrived fron the TR

to destroy food crops was begun in Vietnam, A story datelined Deconre i

ber 20 from Saigon, under the byline of Charles Molir, in the Now -
York Times described this prograin as having begun “last spring.” Tt
was “a politically delicate subjeet.” According to the story, “oflicials
suy that no herbicide {i.e, cvop destroying] missions have been flown
or will be flown in heavily populated areas? (such as the 3Tekonge
Irelta). The missions were “aimed only at ielatively small areas of
mugor mailitary importance where the guerrillas grow their own food
or where the population is witlingly committed to their cause™ = By .
early March 1956, crop destruction fmd become an important phase of
countesguerrilln activiby. A statement was niado public by the Iepart-
ieat of State, Marel, 9, reporting that some 20,000 acres of crops had
veen destroyed to deny food to guerrillas, The areas involvesd were
Zescribed as remote and thinly p‘?pulated, and “known from intelli-
120 sources to be occupied by Vietcong military units.” The state-
nt also deseribéd precautions being taken in fhe crop-defoliztion
sram to avoid adverse effects on noncombatants: o
| r;fiigé?q?ai‘?(fé ;16;:{:;\:;;3.:11;&:111c1 ool dangerous to man or animxal life.
o Vietcony and nng innccent pers the area are wa i Hals -
'i:v’i?;rt‘;n Asked i t!-(.‘f}:;;l:‘ th(la ar:(.iln.S'Igle;h:l':r;z:o;}:ﬂ;c-‘f\lTfl::lots;la?ilt};gegl‘;ﬁfg .
il ¥ omgve A0Ee W b x i ig Al )
% reftzon ha wfbe-‘,»n f?{{;‘; nd claor‘,gd ‘E;]r?“h we IT_J‘():\_Q(_I‘ 'fr.‘o'n"- ?'mtc?nn gy for,
3y September 1966, the defolintion spraying program by aireraft
arnins forest cover had been extended near the DMZ* By theend of

“ar

£

riit vaonthy the possibility of defolisting jungle growth within the
Il dtsel f was reported to be under consideration by the Joint Chicfs
staff. Tt was also veported that Gen. William. C. Westmoreland
mander of 1.8, Forces in South Vietnam, had asked for Prosi-.
.}:11 approval fo use herbicides to defolinte 50 square miles of the
rle-covered mountains of the DI

s¥ early 1965, the program had been well established for beth re-
<zl of Jungle cover and erop destruction. The Department of De-
i released statistics covering the year 1902-67,3 At about this same
ey 36 was annonnced that the Air Foree was “preparing te Jump
5 mitlion gallons of vegetution and erop-killing poison over South
vietnam in the year beginning in Julv™ of 1968-69. The chemicals re-
wnired would cost $70.8 million. The report concluded : “Flights of

-~

A T H ns v "
“""ﬁ;}:‘:’ fr:lp‘ fﬂi-: ‘:!25‘1? ].1;:’}‘}::}'11?.14?1:“. “Tight Controls Pinpolnt Drfoliatinn," Christiax Qolence .
S Charies A S i -3 ; ¥ . ‘ork .
rf;"‘ffc‘;’-"‘;' zrlobtr"'_,;..-; :fpmy Planes Desteoy Rlce In Hcltcung Territery.” New York R
e Tellx of Crop Destruetion in South Vietnam,” New York Thnes. (Mareh @, InGa),

# L8, In Detolls N :
Tl telaon Nue Ty Sone” (tory otetiaed Sgon, Btemne ) Kow
CEront-Line Datie Baek The . N ] \
.“i.}‘ ‘\li-u. '.‘s.’o_r%: "![j\lnlfn.t?(h-]:frﬁ. 115131)’:';:“?. " New York Times (Story Dateliacd Dunaey, Sept.
. A_“-f‘- Te Hapand Defullation tn South Vietnam,” Washington Post, {3May 3% 1968),

L.

Air Torce C-123% equipped with 1,000-gallon chensieal-dispensing

~ ~gumstances: (1) by the informal nature of the undeclared war, with

tanks began in 1962 with a modest 107 missions. Chemieal ogggutions
have continued to esealate, however, and by 1966, .S, were
flying more than 3,000 spray sorties a year,” *

In actuality, the military use of herbicides in Vietmam™Teached
its peak in the fiseal year 1967, and declined somewhat in each of the .
following 2 years, Whether or not in response to the cautions expressed
by Dr, Tschirley of the U1.S, Department of Agrienlture (see py. 50-

51) and Dr, Pleiffer of the Unmiversity of Montana (see p. 60) there
was evidence OE an.increased military restraint in herbicide usage.
The complex mechanism of defoliafion target selection that had -
evolved to apply the expanding critevin of suitability (ste p. 15 sq.)
provided opportunity to bring these cautions to bear on military herbi-
cide operations. Moreover, with increasing experience, the military
services themselves had become better able to judge both the values and
the limitations of herbicide application. By May 1969, the Depart-
ment of the Army was preparing to issue a new manuval of instruction
on herbicides for troop uge, (See app. A for text of the draft.} In addi-
tion, the Department of the Air Foree was soliciting a contractor {o
perform work looking toward the “ultimate goal” of a “handbock for
Air Force base ¢ivil engineers with worldwide recommendations for
effecting vegetation control.” # _ )
Decisionmaking Ayrangemeonts for Military Uses of Herbicides in

Vietnam o

The complex political situation in Vietnam has resnited in numer-
ous diliculties in U.S, support of the Republiv of Vietnun (RVXN).
Military and pelitical decisions are complicated by three sets of ¢ir-

its mixture of regular and irvegular troops confronting VN and
supporting U.S, forces; (2) by the mixture of cconowie motives in
~ which the progress of the RVN toward economic and political sover-
eignty by replacing a eolonial economy with a self-controtled economy
- hias been rotarded by widespread hostilities and local guerrilla demon-
--strations; and (3) by the mixture of objectives of U.S. personnel in
~the area, with economic assistance under the U.S. AID program re-
quiring coordination with 7.8, military assistance for the RVX
“against guerrilla and North Vietnmuese forees. o
The use of herbicides in support of military objectives is similarly
complicated by these sets of elvenmstances, Although estensive TR5
military forces have been brought into the tervitory over which RVN
_asserts sovereignty, the role of these forces is as invited assistance in
support of a friendly nation. Accordingly, the use of herbicides, a
novel form of military technology, has required two sets of formal
military approval. In nddition, since U.S. objectives in the area cu-
compass not only military but also cconomic and sociopolitical goals,

- the actual fiekl plans for nsage of herbicides for military purposes

“hag required review for military, economic, and sociopolitical etfeets.

1BYLS, To Incconse War Use of Crop-Fllilng Chemically,” Washington Post (May 10,

190K8), p 6.
""ful:sonrch and Dovelopment Sources Svught” Commerce Buvlness Dafly, (Mar, 2§,

1088}, p. G,

'a-..n-mr.—mnum-q_‘ oo . : (\’)



Tnsofur a3 1,

tlitary forces are concerned, the All-SBervice Man-
il of Armed

Doctrine for Chemienl and Biologieal Weapons
Employment 2 efense® specifies that “The President ol -the
United States minkes the decision to.cmploy CI3 weapons.™ Aldse, “The
Tecision for U.8. forces to use chemical and biologieal weapons wests
with the President of the United States.” Tt adds that “commanders are
~urrently authorized to use ¥ * * defoliauts.” 3 Defoliant is defined
in this mananl as “a chemical used to remove prematurely the feaves .
from plants™ : } ) e R
‘-\lt.{mugh the President of the United States received, aud aoceded
to, » request from the VN for the use of herbicides, the poliey was
>+t “lished at’the outset that proposals for defoliation aetions would
b nitiated by the Vietnawese people, loeally, and would Le reviewed
Ly Loth military and economic groups, and by both United States and
Iirpablie of Vietnam aunthorities. A statement issued by the Dhepart-
0 oof Defense, Iate in 1967, deseribes in general terms the modus.
- vli tnvolved in this pregram, as follows: L
t ix the policy of the Government of Vietnam to fake every possible step to
ruisr the praduction of fomd for its people, It is the policy of the United States
by assist thie Vietnmunese in this effort. Many steps have been faken in the past
by thix divection—through the import of fertilizer, the introducting of new strains
af Wvestork, improved growing techiigues, and other methods, As a resulf of the.
oent Henolubu conferenee and the vikit to Vietanm of Sccretary Frecman and
smoof agreiculfural exjweris, new and more Intensive effovis are being wuder-
- in this direetion. -
Fae guestion hag been asked how can we and the Vietnamoese fey to fmerease
= praduetion, an.thie oue hand, while defolinting trees and <destroying ¢rops,
anthe other. First, thess two matiers should he separated, :

L

Iiefoliution has been used to deprive Commuujst guerrillag whawe pessible- of 0.

wver and concealment, It {8 used along rowds, rallroads, and canals whewre tho -
Vietrong have regnlarly taken advabtuge of thick foliage to set up ambushes
zrinst hoth military and civilian traflie, It is used agalnst remote Vieteomsg base
i where the Communists have used thick naturul cover to conceall their
iy fortified tradning and regroupment centers. ¥t is used agninst knowm trail
recite-s which the Communists have osed as supply ehannels for men and wwapony
1 Routh Vietnam. - . . ’
¥ some cases, herbicides have heen txed to dostroy crapd in remole @areas
ne o eeeupied by the 'Viedeonz The areas affected are known to be wsed to
wlire fedal for Vieteons mititary units i the arvea. In war, food 18 a5 essen-
11 to the effectivencss of o military wnit as its weapons and amssanltiowm,
everal things shonld be peted in thils connection, The nreas slected By this
red erop destruetion prograut are remote and thinly populated, They are
a from intelligenee =mrees 0 be oceupled by Vieteong militsry imies, The
Mo nxed are nontoxie amd pot danszerons to man er animat 3ife, Tiae land
coet afteeled in terms of foture use. The Vieteong and any innocent persons In
e nredare wiartnsd of planned action, They are asked to leave the wree, They
e promised food aaxd good trextiment when they move ont, Tiese whe bave
sovedd frin Vieteang territory foc this roason have been ferld ard earel for.

A seentl polnt —aldl defolintion andd erap dostenetion aetions are initiated by
Le Vietpiaese themselves, aaally o district or provinee chicf who has Feencod
e Tl of Kpewn Vieteon nocigation, . v

The atteralt and fechoical enpability for this program nee lnroely Anaerican
dgely becingze the Viehmmese do not yet have the personnel smd equipwoent
weerasitey, Bt there s Vietwameose pacticijation at every stasee amd 0o initiative .
e all sneh priggrinas s enticely Yicthamoesoe>

BTM OIN- U NDW S0 JATMBSE-2/LEMO 8, Departments Il Arany, .hn bo )
b the Alr Foree, Aprll, 1904, 0 3, * / ' v ?f the Aray -l > AT
=Yt . 4. - :
# Luwpn rtent of Defease. "The Use of Defoliunts in Vistnam.” (Onepage, milmsopraphed

wet nhed, Nodate,
. 'J"- IO
K
©
B

A news account of this program of target zclection angdgganroval,
early in 1966, described itas follows: ;

Sotting up targets is a ticklish diplomatie business, Nowminatlons il br
either United States or Viothameso avmy commandirs, bt §if an AmsTican offioep
wants o tarzet sprayed, ke has 0 pass the recomnmendatiom on to a Vietnaiuee
offiver, whi goes over 1he target with the provinee chisf, Then the Tecommenia-
tion goes to the Vietnmese Aeing's general staff in Saigon and, I opproved, the
request Ix sent on o the Intelligence sectlon of 1he U8, Military - Xz<iztance
Command—-Victaom In Satgen® - . - i

In practice, requests for approval of hesbicide targets: proreed up
two paralle] chains of command. Spectfic approval or di=approval ac-
tions are required at each level of both chams, Oune is the Army of
RVNX chain which requires approval of the district and provinee chief,
and three other levels, before heing submitted to the U.8. Military
Assistance Command—Vietnam (MAC-V), The other is the U5,
elin, which runs through district adviser, sector adviser, divisional

© senior adviser, and corps senior adviger, before going to MAC-V, Ap-

proval by these officials carries with it the assarance of approval by
local civitian T.S. technieal autborities (ATD, ete.) at these fevels, At
headquarters, MAC-Y, the target requests, countersigned up both
chains, are coordinated with Joint Stail intelligence, Joint Stafl opera-
tions, the Chief of Stafl, the Embassy, 108, AID, and two civil atiairs
groups—the r:i\'i}t operations vevolutionary . development sapport
(CORDS) and the pzyehological warfare divectorate (MAC-1'D).
Coordination is managed by MAC-V oflice 2033, Only when approval
has been completed may the proposed target be scheduled.s

An indication of the scope of information needed to accompany a

" target.request.is the following “Checklist for Defolintion Requests” = ©.
. prepared for use-in this process: o _ o

E3

CIIECKLIST FOR BEFOLIATION REQUESTS?

< 1. ‘Overluys or annotated photographs depleting ‘the exact ared.
.2, Target list: . L o

(a) Aren—Provinece and dlatrict.
b)Y UM Coordinates. :
“o4e) Yeogth oand width,

{d) Number of hectures,

(¢) LType of vepuetation,

8. Justitleation: " T e

: (#) Objectives und milirnry worth, . s
(L) Sumunacey of incidents, o R T

4. Psywiar nonex {prepuared by sector): _ . b

: - o) Leaflets, : . i

. b) LoudspeinRer toxts,
% Civil affules annex (prepared by scctor) !

(e} No erops within one km. ! :
(b) Contingensy plan to provide food or money to fomilies whose erops

are accidentuily dmmnged by the defolintion operation,

G, Certification by provinee chlef: . :
i ) Provinee ohief apywoval, .
{&) Indemaltication will e made [by
- : CPOEES. 0 e e .

- X major consideration in decisions to approve a proposed target for
herbivimﬂe application is whether it accomplishes o military objective
phisth

RVN] for accidental damage to

Ay, Pewilen, “Defullofipg the Jongles in Vidnwon Nadooal Obeeryer, vol, % ne. 9,

© Yo Te, ebruaey 28, 1, CGueted In MIRT Report, (_’{k elt., po 126,

* Jatormatlon provided by Dre, Mioarlk, May 3, 100, '
aRaurce : Mlmeogenph sheet aappllad by e, Minnedk, \C\

il



without doing o
hands, From ti

Famdasy have

woinble injury on the side to resources in friendly
time, the U.S. civilian authorities at the Saigon
_ noted as being critical of the herbicide program
fur its adverse efitcts on the economy of the country, There appears
'5 be no question but that the program has injured the etonomy—
rough fnadvertent damage to rubber platations, njury to timber
crorg, and drift onto food crops, for example, Inadvertent damage is
s svently inescapable. Iowever, it is reported that complaints of
avertent damage, collected and reported by U.8. AXID, which
porier were numbering some 30 a month, had been reduced to 3 a -
wernth by early 1960,%2 .
Constraints on the program are imposed by physical circumstances,
i*cfolintion is most etfeetive during the growing season, and is much
< effective and slower at other times. The type of felinge to be at-
“and must be related to the type of chemieal to be employed, and
.o the quantity required, Adreraft spraying is performed, usually
~ i ORANGE (2,4-D combined with 2,4,5-T), usually at the rate of ~ ~
s oailons (32.25 pounds) per acre. It is delivered by aircraft flying at - -
- altitude of 130 feet, at an airspeed of 130 knots.® Vo avoid drift
Litisfor spraying during early morning hours “while inversion tem-
~ature gradient prevails and the wind speed is still low (does not
od 8 knots).” ¢ T . .
s to the rate of application of herbicide, Dr. Minarik has said: -
Tils potent herbicidal mixture [ie., ORANGE] is being applied wWithout
i+ lom: but this Is necessary to reduce the number of sortles required to . -
oL Ared of given size or to stute it conversely, to muximize the aren - ¢ - -

L T Inission., . L - Lo
Tarwa: gallons per acre deposit is employed. We would prefer to use fess if -

cr eouid get uniform depasition, but in these dense jungle areas where there -

. Ij‘nb!:! 300 tons of vegetation per acre, this fs the minimal efiective volume,

2e 3 gallons containg 24 pounds of herblclde on an acld equivalent basls. This ™
Lo desage rate is also a requirement since muel of the vegetation consists & -
! trees 100 fo 130 feet tall® ,
‘.-\,[i]itnry asgessment of the program has been sustained throughout, -
nd has received the participation of both scientific staff people in

he Pentagon, and military”and civilian personnel in Saigon. An -

ceount of the course of this assessment was recently reported in

he following terms: o o S

Prior to oxjr‘mtinns in Vietnam the DOD sponsored research by the Departs
ettt of Agriculiure ia Southeast Asia, Puects Rico, aml Texas, to asvertain
s elfects of massive herbivide use un analog vegetnted areus. This research
sulted in two rather longthy reports [which were]: - o
“"Forosts or SBoutheast Asla, Ifuerto Hico, and Texaw” USDA Repart
CH-12-67, Scptember 1067, AD-52-1070. : .
“Hexeareh lteport—TRespinse of Troplent nnd Sab-Tropical Woody Dants
to Chemiral Treathwnts” USDA Report CR-13-G7, Februacy, 1968
AD-5755050. . R

b

* Ax reported by Dr \Hnalrik For cnmnnri-'m L sne-yenf reenod of harbic te
* v ¥ e, . q0n, -y 2rhicide Injnrien to
~pa, in Noeth Carcilng, o the year 1965, showed 250 chuek of drift dnsnidze to l.l‘j-l nered,

"é:ﬁr:.-i' :i'_%fz)-::‘z. Mareh A5, 15, 1T, Plosulx, Ackz, A, D, Worsbam @ Emphaylaing Snfe Usa
#CE MLoarTE, “The Use of Herleldis In Vietnam,* 'a delly, sore I R
:-:vil,l,‘a;xtn! rod (‘uulfe-rrnc». .\'e;v \;:-rk;(.‘it_r, Jun, 1M, pee dellvesed befure Northeastern

it manlsl on s of ehemleal npents, chapter on “Antiplsat A!.'r.'rlt Cperatlany,
etieh [ Terhabenl Aspects’™ M3 at i : e ’
Wy L T OII‘- d;" > -!l’. auppiied by Deparimcat ?l: !Jl.'ft.ﬂ!;ilu No date.

] 1

tr Iossed 0f SIMLULG, (Sourens Procomiligd S0AT Woeatorh Wood Contend Canferenre, v

Pased on these studies, and upen the knowledge that the use of hnndreds
of mitliony of pounds of herbicldo- in the United Blates over hil) 1 bond 10
startling adverse effects, the United Stutes procceded with thie ol prie
gram foT the purpese of inereasing vi=ibility in heavily forested | 3 Tedtre
ambish along rowds and enualy and to lnereaxe grouud and aeria vedilanen
of Virteong hideouts, ’ i

e use is restricted to South Yietnam, always with the approval and -
usnally at the request of Sonth Vietnamese autherities, Requests for approvid
are consiilered at several levels of miditary arnd elvilian autherity, both Vier-
nawmese amt United Stares, In aM cuses approval of the provinee chief, snd
the central governmont is Tequired, .

Realizing that the arepn of longterm ecologionl effects of massve use of
bherbicides was not very well known, the DOIr sponsored & stndy in 1067 to
colleet the availnbie information. This study ig = * * a3 followy:

#Assessment of Ecologicul Bect= of Ixtensive or Hepeated Us=e of Herbl
cides™, Midwest Resenrch Institute, Kansas City, Mo, Detember 1967,
A D-824014. : . .

The study dealf largely with the effeets of herbieldes in the United States, -
whoere massive, repeated use has been carried out for the purimsey of erop, rungs,
and pasture manazement, right-of-way maintenance, and contpal of wewls in

- wuterways and miscellaneous areas, ***

We requested the National Academy of Sclences to review this roport for
securacy and eompleteness, which they did. The report anl the review were then
gent to the American Association for the Advancement of Sciences for considera-
tion by the Dourd ¢f Directors . * ¢ * :

Subsequent -to this effort, Amhassador Bunker of the U8, mission in Saizon
convened o group to consider all aspects of the herbiclde operation. * * » The
technical study condributory to [the release of data by the mission] was per-
formed by Dr. Fred Tschirley of USDA, wheo published his findings fn Science,
volume 163, February 21, 1069, He bus recommended that ecologie resenrch be
condneted In Vietnam after cegsation of hostilities, that continuing assé=smens
be made in Vietnam, and that defolintion be condneted in strips or chieckerbnand

. patterns to leave uadefolinted areas for seed source and wildlife habitat. His
- reeommendations were ¢ndorsed in principle by Ambagsador Bunker. ¥ © “
7 Indientions aré available that the sereéning vrocess for armreaval
" of herbicide targets is more thai pro forina, There are many asser-
tions that no aerial herbicide spraying has been condueted in the large
. delta area south and east of Saigon, and no evidence lus been sound to

the contrary. Also, according to D Minarik, a number of provinee

- chiefs hayve given a general disapproval to spraying within their juris-:

dictions, Crop spraying has been sharply reduced in 1968-65, Reports

" of eowplaints or dantage elaims ave also at a lower level than formerly.

These circumstances scem to suogest that military use of herbicides has
become increasingly selective and that controls are in etfect, subject to

© many different setsof eriterin at different levels of review,

The extent to which military control in the tield of the vse of horbi-

. . . . ) . . o
citles is responsive to policy direction from the Office of the Secretary
of Defense, and the extent. to which this policy diveetion s been res
sponsive to technieal studies undertaken under the stimulus of criti-

retsms of the program by outside scientists, are matters of pure speeu-

Jation. Ilowever, it ig evident that the ll‘}l'();‘.f;':‘lm has veceived a groat

" deal of ofticind review at many levels, and also that it lns been the sub-

joct of & wide rango of expressions of concern by many seientists, The

o record of these expressions of coneernis surveyed in the two chapters

to follow, .

g, e v

# Laotler feors B, T, Flarrls, Depnty Asxbtant Dieecrtor (Chemlen] Technology), ODDRLE
fo Prolessor Churles Tewars, Dopartment of U'hysten, Unlverslty of Cailforsla ot Beckehey,
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] " IIL CRITICISM OF HERBICIDE “"AI{’FAI{E
! Various ar ere fi
use of defolia nieals in Vietnam, when dirceted agamst gwerrilla
craps, or jungletover, The earliest eriticisins questioned the military
1 Vietnamese crops and plantations. For example:

<+ ¥ears about the whole operation, * * * Defolintion is no bew ginmicdk with
the Army Chemical Corps. They have come here aud shown us pictures amd told
Us that in reme areas it was not effective. 1t was not tactically suceessfol

contained as an addendum to w stalement on biological and cheanical
weapons,adopted by the Federation of American Scientists, at a spring
1961 wmeeting of the FAS Council. After urging “no first use” of

thie sfatement coneluded :

Allegations reluting to the yxe of antlerop agents under Amwerican
{vu bave been officially denied. However, reports that defolinting agents
have beelt sed to destroy protective cover have beon confirined by reprasenta-
tives of the Department of Defense, These charges give rise to the broader Tmpli-

)
g

ground for ebemleal and biological warfare, * = » We are » * * oppoeed o

' Later, when anticrop usr of defoliants had been adopted as a policy
4 in Vietnam, & prowst was addressed specifically against this praetice
k

JTanuary 1966, However, the remedy sought by the protesters was the
icomplete abolition of the use of defoliants. The group appealed to the
President “* # * to proclain publicly that the use of such chemical
cweapons by our Armed Forces js forbidden, and to oppose thekr use
v the South Vietnamese or any of our allies According to the
atmente : ' '. -
1 Fven if it can be showa that the ehemleals aro
i burbarous because they are Indiseriminate ; they Tepresent an attaek on e
ve papiiation of the region where the crops are destroyed, combatants sud

muia:it:lqr.;_ alike. [Morvover, such attneks wolld serve as a] precedomt for
use of sttoHne bup even more dungeraus cherfeat fEets agoinst our alliey
1 tmenelves, Chemical warfare s cheap; small countrics ean practice It effoc-
=15 aginst ws and will produbly do so if we load the wiay. In the Iong rasm the
s of such weapond by United States s thus o threat, not an asset, to owe wa-
intl securley, .

During the latter half of 1066, a move wus initiated within the
3 :;;ﬂfarjnp 0f the American Association for the Advaneenmont of
“iencs (AAAS) fo formulate aml adopt a policy conceraing wili-

not toxie to muan, sueh teeties

AT R SRR T

I, Congress, Honse, Commitlee on Appropeintions. Departinent of Thefenue

tatiahs fos 1060, entlngs hefore o Subcomamlttee of the |, ,

H ‘;‘:-ﬁt‘}.x[f}n: {;v‘;}l:}litllon. Fike Cong,, 1st nens, (Waublngton, ., u'uvurnuwnt Prisiting
N e SH5-A),

FAN Statement on Dlologtcal aml €b rmlent Warture,” Iubieth he .
o B agment on Mloloc \ v arfure, ullethe of the Atomie Mcu

“ "Heleatises Irotest Viel Cr'up Destructieon,” Sclonce {Tan, 2%, 19940), p. 300, !

) T
Puart &, Heseareh, Deved “ie

were fonnd for expressions of disapproval of the

{ etfectivencss of the technology, and the risk of inadvertent injury to

; * *°% Our chentical warfare people have been very unhappy for the last 4 or
1 Anearly protest by scientists against military uses of herbicidas was”

i
;

4 cliemieal and biological weapons, and discussing these at some length,
! . : .

:

:

A

Finally, we are concernad with reports of the field ase of chomieal weapans in
N

caiion that the United Stites is wsing the Vietnamese battlefleld as a prioving -

wrntsentation on foreizn soil, and algo feel that such experimentation nvolv--

b I 5 ] ] 3 b ] i I‘ t £y ;.; veselson ]&t'lth. Ay, ] { Itel :'ll"lll
R th j [‘ i ivly L] 4 a [G L‘l. () }
L cltlze (k] Of Otht‘r CUU’.I]tlII‘_a Oinl )Ouu(la e maoral llﬁblljt}’ of Such acbons" . ’(Ih}l l \ - tl

by grotip of 29 scientists from the Boston area, under the teadewship -~ ¥
ot John Xdsall, professor of biochemistry ut Iarvard University, in

iy uze of herbicidus, The lengthy process of assessmont by the AMAS L T1n6)

is the subject of the following section of this studly."'l_lle rcnm‘mdexg of
the present section will give illustrative exmnples of protest
movements, during 1967.and after, that lent protuines e ::,-;Ilc:

A more broadly biased protest of scleutists :1g:11nl.~.t ay "‘}l.nl .1'nf,i
of the worldywide prohibimrms_; and restraints on the use of E.lull.nl:c.mr
and biological (OB) weupons’ wus expressed in a }:;st']eg- to ! ;e.—.; zrn :
Johnson, September 15, 1966, by 22 scientists from 12 ¢ 1.11r:1cnI t ‘1;.1(.‘.};
tional institutions (seven Nobel luureates). This group u:]urm_ to CL
weapons” the “large-scale use of anticrop and ‘nonlethal’ antiperson-

" nel chamioal weapons in Vietnam.” This activity was seen as a “danger

ous precedent™ because “no lasting distinetion geem’s f{.*:l:‘:‘lli];;-b;:t:'_(?ﬁlr{
incapacitating and lethal weapons or between chemica and biological
warfare.,” These chemical and biological agents _formed a ’(:ont:r}u?‘l;::
spectrum” such that “if the restraiuts on the use of one ]de 10” ¢ 3
weapon are broken down, the use of others will be encouraged.” Ae-

cordingly, the group urged the President to—

“Institute a White Ifouse study of overall go'.'errlm‘r.-rlt“pulicy,regﬁnli:xg CB
I s and the possibility of arms control messnrog . . L
“c"‘g?(ﬂ?rm:itn t‘m{ tﬁc.) the employment of antipersonne! and anticrop chemical

3 s [n Vietnam? . . . ] .
“{:'lllll:-)é:‘t:illinsl(l and ‘categori(::llly deelare the intention of the (."n‘iftod Stitbes to
refrain from Initinting the use of chemical and blological sweapons.™ ©

- Both lists contajned the names of four members of the faculty of
the IHarvard University biological laboratories. These were: .[ohn
) .
eseison were /credited, late m 1966, with collecting the

Edsall anc

B H
~signatures of more than 5000 scientists as en.a(l)m_\fom of th.e
..z second petition to the President.s The pctii}m_u:;a.v-.m ( c:h.v.lm:od-;:.n uotl; -
.+ son, Tebruary 14, 1967, by four of the sclentists | wh’o were the may g -
~_force behind the petition” to Douald F, Ilornig, President’s Science
“Adviser, “The originators sent out 50 to 100 letters and the Federa-

tion of American Scientists sent letters asking its 2.500 mpmbe;*s lfo
M U IV THap A = : S 3
get signatures, the men explained.”** Among the signatorics of the

SRS O
- petition were 17 Nobel laurcates and 129 members of the Natinnal

Academy of Sciences. Those presenting the petition were Meselson,

“Fdsall, and Paul Doty of Ilarvard, and Irwin C. Gunaaius of the

University of Illineisse ) o R
In midsunmmer 1967, Fdeall again attacked anticvop chemicals, Jis

£
views appeared in Scientist and Cilizen, a jonrnal published by the Qf-{f;

committes for environmental information, 81, Louiz, Mo, juwa special

©issue addressed to the subject of ehendeal and Diological warinee, e

asserted that “Eaefol policy decisions, regarding the developwent and

uge of [chemienl and bologrical weapons], now confront us and other

peoples throughout the world,” The immediacy of such decizions, he

went on, “argely arises from th_e use, by our own Armed Forees in

togelentinta Bpoak Qut On OB Weapens,' Bullelin of the Atomle Sclentlsts {November,
an, N o
- “éﬂ.--ll':nh-rhl: Wedge,"” The Natlon, (Ian. 16, 1047}, p. 88,

S0 Soelesitiste Axk Bun on Gas i Viemam,” \\{:mhlm.'tnn PPoxe, (Fvdb, 13, 1967),

p'é;:l‘fhmuh‘nlqnnd‘ Blologheal Warfave Tetltion' S¢lence, {Feb, 17, 1967), p. 813,




ek

giriot! gases in military operations, and of defoliants
destroy crops in areas under control of the Viet-

Vietnam, of %

.and herbicic

cong. st . :
In the sameTssue of the journal, Jean Mayer, professor of nutritiml&/

at Iarvard University, attacked the use of llzerbjgj,dgg_,tg__glgﬂm\'

crops onthe cround that the target of thisweapon aas. Sk eakest

elemient of the eivilian population.”™ Tle contended that military sepv-

ieds, Including even” Victnamoese guerrillas, had better medical care

than civilians, and-alzo *Vieteong soldiers may * * * be expected to

gt the fighter’s share of whatever food there 18.” He drew parallels

from instances of military blockade in history, and asserted that “food

denial in war affects the fighting men least and last, if at all, and is, |

therefore, unsuccessful unless accompanied by military victories by

the blockaders, It is hardest on civilians, particularly children and

the elderly; where economie class divisions are sharp, it is particu-

larly hard on the poor.” 52 o .
Another article in the same speeial issue of Scientist and Citizen, by,

Jrthar 3V, Galston, developed the thesis that— .

* * * When we intervene In the ecology of a region on a massive scale, we

s, »rt in motion an frreversible chain of events whick could continue to affect
» agrivulture and the wildlife of the area-—and, therefore, the people, )

Wl z after the war is over. : ! . C

Gaisron referred in his article to a letter which he as one of 12 plant
physiologists had written to President Johnson (and that had been
reproduced i the Januwary 1967 issue of Bioscience, p. 10) ; this lotter
kad wxrned that the massive usé of chemical herbicides could upset
(tha ecology of an entire region, possibly with eatastrophic effects. -
Amoug the possible short-term effects adverse to the ecology and its .
. thitants, according to Galston, were the alleged tosicity of cacodylic
-:b3 %% injury to crops from drifting spray or volatility (there have
:-#n aboat 500 complaints or requests for compensation filed with
zamlet chiefs for transinission to the province chief in one aren alone)

« “ John T, Il:fgsiall. “Ingroduction.” Seleniltit end Cltizen, (Vol. 9, No. 7, 1087), August.
Suptembear, po 183, :

3t fean Maryer, “Starvation at s Wenpon,” Seclentlst and Citlzen, Op. elt., pp. 119, 121,

® Througheut the course of the technologleal stssessment of militATy use of Hechiclilas .
in Vietnam, vie element ot asve was the toxlelty of these chemienls to wnn snd anlinale,
Crrolyte acid was slngled out bocruse IE eontuins the eloment, arsends, wilhin Ly complex
oualeclar strusture, Sinee mast sesenlecontaining eomponnds are highly tozle to man
g pninsile, tha a-<umptlon wos maide that eacodylfe acld hud this characterlstie, lowaver,
t SR Repare, alter sucveriay the litepature on thts paine, ohserved {p, 1454} : »In the
Frotabnnion af the patentlal toxlelty hazasd for this cempound, we are prrtlcularly
mtapesssd By the low eral leddelty.” D Tsebivlsy, i bis report ot snigon [(see P, S =52y,
gives enmparative bethal dosser tates of “Amgent Blue’ (eontulisfoe 65 percent cacodrlle -
aclly and “uapbrin'” The teoms he nsed were “LDSO7 or avernge loethnl gose fo millrais
of chemirul ger kilogram ol bady welght, The Bpure tor “Blug™ Ix 2600 fhe fizure for
CaspdrinT 1401575, In his pepoet at Ssigon on Taxiclly of 1Lechichies In se Ly VN
oo Minarls axserted chat 3t was “eurrently belog snploved wt o rote no hbcher than 9.3
poiaeis Jer wure [aod thecetore], 1t 19 safe to assuine thit there will be no hirrm te M
aranineds gt these gee ratey” :

anathee gquestlon radsed wan ag to the "fate” of cacodylie ncld, ‘Fhat Iz, when {t decom
peored ar enmblial with other mnterlalg present [n natuee, woultd dreenfe he relonsed in
tuxic form? Arcovdlng to Dr. MIinnzik's pepart, eacadyiie acld in water wed Rty soluble - .
anif would diffuen rn[lm'lly In Buwing water, In tha seolt [t would be caplidly deactlvated and = .7
woatid canse ne pedddual texiclty problem at the rates useild o ¥Yietham, Sloee arsenle (s
widely alispreesed An natuce, mcl secora naturally in the wofl nt rates Hubstnntlally highee
than thet conicibuied by the epeaytng of arens 8t the raie of 0.8 pounds per gere, tha
addictonal resenls trom eacodylle weld can appurently be regunted a8 trivial,

&y
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g . a{}proval of the program itzelf, and U.S8.

- wag similar ! : . :
“against guerrilla foreess this kind of agent was, in fact, in general
' =

by

concentration of toxic herbicides, or of toxic reaction products wnli.
the soil, in fond chains; soil erosion from contwainat 1 !"51"“.
of folinge; wide-scale seli-poisoning of plants by toxic ls;.ifu'md
Tated by the herbicide; injury to fish and wild mammalsy delaye
toxicity. . : ) _
Tn sumrary, the Galston article coneluded :
Weo are ton fgnorant of the interplay of furees in ecolozienl problemus to know

how far-reaching and how sting wifl be the (r][:lll.i{(-:-:'ill crnlogy brouzht ulllara’ur
by the widesprend spraying of herideides in Vietnam. Thesee chunges ay e

" elnde immoediate harm to people i the sprayed areas andd iy extend to serlotts

and lasting damage to =oll and agriculture, rcnd(:ring more ditlizuit Eouth
Vietnam's re¢overy from war, regardless of whio i5 the *vieton

The association of herbicides with chemieal m;.bmlogical warfare,
germ warfare, poison gas, and other “jmhumane” weapons was gen-
grally characteristic of the numerous letters to the editor and a,-:.-'?_ﬁm-
tion protests during this period, attacking the use of defoliant

chemicals in the connterguerritla program in Vietnam. To an inde-

terminate extent, of course, these {;rotests reflected a generalized dis-

articipation in it. There was
also an apparent relationship hetween the considerable U.5. interest
in “avms control and disarmament” as & new intelleetual diseipline.

- and the development of eriteria to limit the kinds of weaponry used
' in war or used ag “deterrents”; difficuliies were encounteved in dis-

tinguishing between the military use of herbicides to gain milicary

~ pdvantage and the use of various chemicals having direet physiological

efferts on man.relevant to warfare, and particalarly those coming
within the scopt of the Geneve Protocol of 10255

.-+ The legal or moral propriety, of militars-use of herbicides derived .
' jts justification from grounds of military necessity or eficctiveness,
“the saving of lives of U.S.

troaps, and the fact that the chemicals
employed were in common use in the United States. (The rationale
ilar to that used to justify the employment of tear gas (CR)
uso by civilian police forces throughout the world as an :1.nt11-10t‘:’tgcnt.)
Some confusion was contributed, however. by the hmprecision 051:
military usage of terms, Thus, the Joint Chicls of Stafl Dictionary
defines herbicide as “a ehemical comnound which will kill or damage
plants.” Cliemical warfare is extended, by definition, to nwlnd_‘,c e
plovment of chomieals * ¥ * to create a militavy advantage ™ ¥ %
Biological warfare is defined as “employment of living organisms,
toxic hiological products, and plant growth regulators to ]1}‘0(111(‘[‘ (l_mt]‘}
or casialtics in man, animals, or plants or defense against such action.’

2 alston, *Changing the Foavironment” Seleatiat and Cittren, ofw eit.,
[ 1“?“I’w‘}l‘so“ﬁr.cal:]ntnn Wiy ]\f-nl'vsxnr af bluloxy at Tole Unlversity, past preshiont of
fr‘.e J\-ﬁwrt;nh Soclety of I‘lant’I’lu-aioluglsts, sl peesldent-elect of the Iotanical Soclety
of ATl co on Forelzi Kelatlons. Cliemiends
He nmple: TLE. Congress, Senate, Committee on Foraimi Ll s Chemie
Blrl:;:!(::ngf‘lgnrﬁulngl:?al {CRR)Y Warlnre ;n;n]l Tta Ulp::{n:-n:e;l!‘t“.\;'l;‘-:‘ts.m;}hs‘r;:‘!{:: 1:[:”:\{{::1
the Sulrommittes an Disurtu:upu'nt o . I “i‘.["i“:i‘n--v i?)ﬂicn :I";t‘.'nl!‘ -l.'t' ' lm-ni 't'-!-‘-:
ammities Print. {(Washington, 108, i‘}n\vrnmm':t lir n“_ e ller, 1o 'm‘;' L
Crngersi, fenate, Comaitters an Yanhne nnsl I;ab cﬂ A I'Tldf“'llt ‘:f Il-lm:.-r‘ l’n-p:.mf v
Wonpohd 1 Some Pusslble Approsches for Lesoning the Lhes ) d 8 I
e 4 lie Nndhonal Selence i‘u:uululinvn of the ., May 3000,
st'l!]lzr'amlni::l ;';;!’frﬂ':;‘s::‘i:}t:::n::;ltlf‘w;"'l‘rlint. (Washingten, U8, Governweont Erinilng Oice,
10g0), B4 . . 1 crms fur Jolnt Uaige.
/ lanary of United Statea Mijitnry Terms fur Joio 1
fSa!:nl;'tﬂ"l"l't'l‘:en:t.‘lf;l;.\,?r:\{:gﬁ:ﬁrﬁtpgftlr.c,. 1.8, Government Printlag Oiliee, Avgnst 1, HITTS N

S JCH 1tub. 1.
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Clearly, by these definitions, herbieides are both chemienl and bialogi-
cal warfare age Iovcever, the same definitions would also emcom-
pass the uge of ticides to control typhus epidemics in relecated
refugree camps. . '

On the other hand, it can bo plausibly asserted that the use of tear
eas to flush guerrillas from tuunels to fuce hostile bullels; or the de-
nuding of folinge that concenls guerrillas from hostile fire, are both
forms of chemueal warfare with ultimately lethal eengequenves. It
thesa two cases, the chemivals are net the diveet cause of deatlo, but
san-be regarded as an accessory before the fact, Acceptance or con-
demanation of chemical defoliants on legal or moral grounds therefore
appears to hings on whether those judwing the action find the cenflict
irself aceeptable on legal or moral grounds. .

Evaluation of the anticvop program appears to have followed some-
what the same rationale. The “scorched earth™ policy in warfare tends
‘o be prajsed when conducted by one’s allies—for example, the
C2SR, in World War Li-—and condemned when practiced by one's
Aversary—Tfor example, the pollution of wells and waterholes dmring
» withdrawal of the Turks from Arabia in World War 1.

The wtroduction of the concept that belligerents share a rvesponsi-
» v for preserving the ccology of the area of conflict is 2 very

“on development. Presnmably it is an outgrowth of several con-
sury trewls: (¢} the concept of lHmited war for limited abjec:

.. menerally regarded as made necessary by the development of

aonously destructive nuclear weapons that enable nations poessess-.

g roem and thelr means of delivery to flict “unacceptable™ fam-

or the protection of the total world environment to preserve its kabit-
W : o _

~ility for mankind at large, and () the recognition thut the hueman
opulution of the earth is expunding at a rapid rate, and is now fore-

:en o be approaching the limits of the capacity of the earth to sustain -

Inecreasingly, the -criticism_of the military herbicide program in’

Tetnam Ly some UL, scientists has foensed on the eeological issue.

twaa stressed by Galston in hisarticle for Seience and Citizen, Y& was -

i main question considered by the AAAS {us discussed in the seetion
f this study to follow), A strongly worded, forensic statemesmt in
vientist and Citlzen In mid-1968 eluborated on this theme with
wepect to picloram, a newly developed herbicide being introdneed
s mifitary use in Vietnawu, The article stressed the unmatehed potency
f the herbicide, its longevity and uncertain fate in the soil, the dungeer
[ its migration either ulong food chains or waterhorne, the possitality

it it extensive application to tropical soils would expose theen so.

i to cause laterization (ie., a process by which some kinds of sofls in

e Tropics when exposed to the sun become infertile and too fard -

» plow), and that death of trees would eaunse the death of niny ani-
el species, Concluded the article: “The military appeal for {ie,0f]

e on other nations in a general war for unlimited objeetives; () the
normous potency of modern chemicals, whether used in military cam: - =
wirns or for clvilian pursaits; (¢) the increased concern of sclentists

o (September, 1068), pp. 163-171. Tids article was subseguentiy aunlyred tn derall by st
apemrberys of Dow Chemleal Company. produrers of pleleripd, ThEy chitrosd that the awh

this herbicide js obvions; pilots-spraying it den’t have to
reapplivation. But the Vietnamese farmer wants to re

1{1150 in 1968, Professor Galston took his case against
of herbicides to the scientific community of the United o
In an article in the British journal, New Scientigt, he declared that
“The United States, which was the first and o far the only nation to
use nuclear enorgy Lor military purposes, has recently become the first
and so far the only nition to use in war chemicals directed againss
growing plants,” The etlects of this action, he sald, were unknown andd
possibly disastrous: - PR . .

Oue must eonclude [he wrote] that the ecologicsl consequences of the wide-

some damage to the ecology of Vietnam; just how much and how long lastin

L]
spreitd v=e of herbicides in Vietanms are unpredictable. We are certninly-tl-':in-.“\ . e;ﬂr
5 ot

will bo discovered only after the “experimefit” has been complcted.™

4
Earlier, Galston had denonnced U.S. plans to “poison the soil” soL/xB{

as to denude completely the vegetarion from a strip ol Jand goiny
entirely across Vietnam from east to west, o

g@\.

This manmade desert [he wrote] separating North from Sourh Vietnam, amd -

presunmably serving to prevent infiltration, could have ecologleally entustrophical
consequences which eannot at present be envisioned. .

In suuunary, wo are too ignorant ¢f the interplay of forees in ecologleal
preblems to know how far reaching and how Iasting will be the ehanges in «vol-
oy brought about by, the widespread spraying of herbleides in Vietunm, These
changes may includefimmedinte harm to people in the sprayed areas aid way
extend to serious and lasting damage to soil and ngricalture, rendering more
difiienlt South Vietnam's recovery from war, regardless of who i3 the »victor” ™

¥ George K. Harvey and .‘I:ls: D. Mann, *Pleleram 12 Vietnam,"” Nefentizt nnid Citizen

hud been guilty of “inference, misquotation, snd misiaterpretation of pubilshed scivpilic
dati” For example, the article declared thar *A shoep wiz killel by a dess of thirby-#ix
milligrams of picloram mized with 2.4-1, 0 However, the reference ¢lted as autharity foe

s thin statement reported that 11 sheep had heen teeaded with 58 milllgeams of piclorara
odxed with 144 milligrams of 24-1) per kilogram of body welghi, with 5 dadly treatments,

The results of thia experiment were that of the 21 shieep so tredted, all became sick and
4 qled, Assumlng that the average bady weipht of a sheep was 238 klloseams, this would
amennt te a total ingestion of S.00u nililicrams of pleloram and 20,0060 milligzams of
2410 over a § day perkud, {Bouree of the dnalysis: I G Byred, Margnerite Leng, J. H,
Davidson, E. E, Kenagn and J, €, Hansen, “Critique of Picloram fo Vietuam.” {Dow
Choemical Company.) Septembor, 1088, p, 11-12,

B Arthue W. Galston, “Military Uses of Jerblieldes fn Vietnam,"” New Scientlst {(Juae 15,

8, pp. HRR-AM
,1!?1:.:.‘; P, BEI-Ax4

rlhie W, Gulston, “Herblcides In Vietnam,*” 'Ihle New Depublle, {Naov. 25, 1847), p. 21,




S TIE AAAS IN ASSESSING WAR USE OF
HERBICIDIS B T

The Ameriea sociation for the Advancement of Science was- .
organized in Philadelphin, September-20, 1848, by a group conssting
mainly OfJ: reologists and natural scientists. Its ob{ccts were jnitially
to promote scientific intercourse. stimulate and diréet seientific re-
search, and “procure for the labours of scientific men, increased facili-
ties and a wider usefulness,” In 1900, Science magazine becume tho
official publication of the association. .\As Ameriean science expanded, -
specialized socicties proliferated in new fields of research, and many =, :
of these became ofliliated with AAAS; indeed, most had been erga-
nized at annual meetings of the pavent institution. By 1969, the total
membership of AAAS was put at 120,277 and the total membership
of the afliliated societies and academies of science excecded 7 million.
In 1946, the association adopted a new (fifth) constitution that wede- ..
fined its objectives as: _ Lo : S
* * * to further the work of sclentists, to facilitate cooperation among them,
to fmprove the effectiveness of science in the prowotion of human welfare, and to
increase public understanding and appreciation of the Lmportunce and pmomise
of the methods of science im hwman progress. . .
Regional divisions of AAAS were established including one for
the Pacific region in 1915, I was at a meeting of the Council of the
Pacific Division, June 13, 1066, that the issuc of war vse of herbi-’
cides first enteved the formal policy deliberations of the AAAS. At ¥
this moeuting, tue secretary presented a communication from E. W, -
Pfeifler, ag=00Inlo projessol o1 Z00108Y At the Uhiversity of sontana.  © °
It proposed a resolution Tor consicderation by the counctl, which read: -
Whereas units of the U.8. Department of Defense have used both chemfemt and ©
Piolngical warfare agents (as defined by U.S, Department of the Army, TM3-216)
in oporations asainst enemy forees in Vietnam; and ) e
Whereas, the effect of these agents upen biological systems in warfare §3 not
known to the scientifle communiiy ¢ and - oL .
Whereas, the sciettific cominunity has z responsibility to be fully infermed
of these azents and their use in warfure becuuse they arve a result of scientitie’
risearch: Therefore be it . o L o
Resolved, That— - ) . . :
1. The Pacific division of the AAAY extablish 4 committee of experts in
the firld of biclogical and cheawnical warfare to stody the use of CVW nmd BW
agents In Vietu with the purpese of determining what agents have bheen -
used, the eatent of their use, and the effects on all blological systrmes that .
might have been affertod. ]
2. That the above committes make n public report of thelr findings at the
next meetlng of the Pacifie division of the AAAS. ' '
‘The minutes of the meeting reveal that the Pleiffer resolution had a
mixed r(-f:crtzpn. FEventually, the couneil deeided to refer ft—without
recommendation—to the national office of AAAS. Even this decision
was controversizl-~being carried by a 9-t0-5 vote with several absten- -
tions. During debate on the resolution, members of the council ques. . - .
tinned the propriety of having the action taken at n regional meeting, -
viewed the issue as more properly one for treatinent by the National
Academy of Seiences, and rejected the proposition in the resolution
that the Pacific division had the means to conduet field investigalions
In Vietnam, : - :

" IV. ROLE O,

.

Orqanizatidnal Structure of the 4445 o
. The AAAS is a complex federation of scientists
societies, designed primarily to facilitate the exchange ntifie
information, It has six classes of members, general and admimisirative
oflicery, o council, 21 sections (orgunized Ly scientific dizcipline), 245
afliliated sciontific organizations, 45 associnted academies of seience, and
ning committees, L

A difiiculty in appraising the effect of an action “taken by the

ntifis

~ AAAS" s that there are many-levels at whiel views can be ex]pr:r:-;:(:d,
- but no ready means to obtain a consensus of the entire mem

sership.
The large membership of AAAS exists mainly to receive the org}L-
nization’s periodieal, Science. Only “fellows”” who constitute somne
18 percent of the total membership, are eligible to become oflicers.
The council of the AANAS, consisting of some 520 members, is not
elecied from the LA AS membership at large, It includes ofiicers of the
AAAS (elected by the council) ; oflicers of the sections; two repre-

. gontatives ench, named from those affiliated societies with more than

100 memhers; one representative from each afliliated academy of
scienice; and a number of others. Althongh the members of the council
may in general terms be regarded as spokesmen for the disciplines
or groups they represent, they are not literally “elected representa-

- tives” of the AAAY membership:

The board of directors of ALAS, which is the *legal representative”
of the association, consists of the president-elect, the president, and the
past president; eight other fellowsi and fex-oflicio) the executive oflicer
and the treasurér of ANAS, Tha ex-oflicio nflicers ave aymointed by

-+ +the board ; the regular members of the Loard-are clected by the counvil,
. Positions onissues ean be taken by the board, the council, one.of the
‘nine committees, by requesting alliliated sccieties and academies to
-express their views, or conceivably by referring an issue to a vote of

tho entive AAAS membership. The board meets four tinwes a yvear, il
can adopt actions at these meetings, The couneil meets annnally (be-
tween Christmas and New Year's), and takes up issues at these

" meetings,

Tho president of AAAS is ehairman of the council. One of the nine
committees deals with couneil attairs; its ehairman is the president-
elent of AAAS, who serves in this eapaeity for a year before beconsing
president, Among the duties of this comumittee are to “receive or initi-
ate, coordinate, and advire on reports of council committees, resolu-
tions, or actions submitted for consideration by the council”

AAAS Councils Aetion on Pfciffer Besolution ‘ :

As president-eleet of AAAE, My, Don K. Prive, dean of the Ken-
nedy School of Government, Tfarvard University, was ehaivman of
the committee on couneil affairs in the fall of 1966, In this capacity,
he received Professor Pleitfer’s resolution, During the yearend meet-

Cings of AAAS, in Washington, D,C., the committee on council af-

fairs hekl a public meeting, at which Pleiffer and others spoke on the
subject of the propesed resolution, After this open session, the com-

mittes in an execulive session decided to modify the resolution before

toa
. +




" IV. ROLE

2 TIIE AAAS IN ASSESSING WAR USE OF
HERBICIDES | . :

The Amerio®® Association for the Advancement of Science was
organized in Philadelphin, September 20, 1848, by a group conststing
mainly ofipeologists and natural scientists. Its ob{'wts were initially
to promoft scientific intercourse, stimulate and dirget scientilic re-
search, and “procuroe for the labours of scientific men, increased Facili-
ties and a wider usefulness.” In 1900, Science magazine becanwe the
official publication of the association, s American science expanded,
speciatized socicties proliferated in new fields of research, and many
of these became afliliated with AAAS; indeed, most had been orga-
nized at annual meetings of the pavent institution, By 1969, the dotal
membership of AAAS was put at 120,277 and the total membership
of the afliliated socicties and academies of science exceeded 7 million.

Tr 1946, the association adopted a new (fifth) constitution that mede-

fined its objectives as: _ _

# & * {g further the work of scientists, to facilifate cobperation among them,
ta improve the effectiveness of science in the prowotion of humnn welfare, and to
increase pablic understanding and appreciation of the importance and paoinise
of the metbods of science in human progress. - .

Regional divisions of AAAS were established including ome for
the Pacific region in 1915, Bt was at a mecting of the Council of the
Pacific Division, June 13, 1966, that the issue of war use of herbi-’
cides first enteved the formal policy deliberations of the AAAS, At

Pieiifer, as=00iate prolessnt 01 200logy Ak the Lniversity oX Montana. -

Tt proposed o Tes0lULION TOT cOlSIIeTaLIon by the council, which wead: - 77 .

Whereas units of the T8, Department nf Defense have used both chemiesl :m(i h

Linlogical warfare agents (as defined by G.8. Department of the Army, TM3I-216) .

in eperations against enemy forces in Vietnam; and _ :

Whereas, the elfect of these agents npon hiologicnl systems in warfare #s not

Lnown to the seientific communiiy s and : : . .
Whereas, the seientiile community has a responsibillty to be fully infermed

<f these agents el their wse in warfare because they are o
riswenreh s Therefore e it S

Resolved, Thut— : : ’ . : ’

1. The Pacific division of the AALAS establish & committee of experts in

the field of biological and chewiesl warfare to study the use of CW awd DWW
agents In Vietnam with the purpose of determining what agenis have Leen -

used, the extent of their use, and the effects on all biologieal systenes that ..

mizht brve been affectod,
2. That the above committen make a public report of their ndings at the
next mecting of the Pacifie division of the AAAS, o
The minutes of the mecting reveal that the Pfeiffer resolution had a
mixed rme]ption. Eventually, the council deecided to refer it—without
recommenddation—to the national oflice of AAAS. Even this decizion
was eontroversinl—Dbeing carrjed by a 9-to-5 vote with several alsten-
tions, Duringr debate on the resolution, meinbers of the council gnes-
tioned the propriety of having the action taken at o regional moeting,
viewed the issue as more properly ono for treatment by the National
Academy of Sciences, and rejected the proposition in the vesolution
that the Pueific division had the means to conduet field investigutions
in Vietnam, . ' o

4

result of sefentifie’ | .

oy

e

e

this_muecting, the secretary presented a communieation from . \\'.w
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Organizational Struciure of the AAAS . _

The AAAS is a complex federation of scientisis cientific
socicties, designed primarily to faciltate the exchang g ciontific
information. It has six classes of members, general and adiminishrative
officers, a council, 31 sections (ormuized by scientifie disciphine), 245
afliliated scientific organizations, 45 associated arademies of seience, and

"ningcommittecs. ) .

A difiicully in appraising the effect of an action “taken Ly the
AAASY s that theve ave mauay-levels at which views can be exprassed,
but no rveaudy means to obtain 8 consensus of the entire merabership.
The Jarge membership of AAAS exists mainly to receive the orga-
nization’s periodical, Secience. Only “fellows” who constitute some
18 percent of the tofal membership, ave eligible to beenine oflicers,

- The council of the AANS, ronsisting of some 329 members, is 1ot
elecied Nrom the AAAS membership at large, It includes ofiicers of the
AXAS (clected by the couneil); oflicers of the sections; two repre-

_gentatives exch, named from thesze afiiliated societies with mere than

100 memberd; one representative from each afliliated academy of
scionee ; and w nuwinber of others. Although the members of the couneil
“may in genernl terms be regarded as sll)olcesmen for the disciplines
or groups they represent, they are not literally “elected representu-
“tives” of the LA AN membership: . . e
The hoard of directors of ANAS, whicl is the “Jegal reprezentative”
of the aszociation, consists of the president-clect, the president, aud the
past president ; eight other fellows: and (ex-oflicio) the exceutive olicer
and the treasurer of AAAS. The ex-nflicin officers arve avpointed by
‘the board ; the regular members of the board-nre elected by the coundil,

" Positions onissues can be taken by the board, the councll, sne.of the

‘nine committees, by requesting affiliated socleties and academies to

-express thelr views, or conceivaldy by referring an issue to a vote of

3

the entire AAAS membership, The board mieets four timea a year, and
can adopt actions at these meetings, The council meets annnally (be-
gweenr Christimas and New Year's), and takes up is<ues at these
mectings, T R o :
+ The president of AAAR is chairman of the counctl. One of the nine
commitices deals with couneil aflairs; its ehairman is the president-
elect of AAAS, who serves in this capacity for a year before becoming
president. Among the duties of this commiitter are to “recelve or niti-
ate, coordinate, and advize on reports of council committees, resolu-
tions, or actions submitted for consideration by the council.” _

AAAS Couneil’s Aletion on Pieiffer Besolution

. As president-elect of AAAS Me. Don K. Price, dean of the Ken-
nedy School of Government, Ifarvard University, was chaimian of
the conunittee on couneil affuivs in the fall of 1066, Tn this capacity,
he received Professor Pleiffer's resolution, During the ymmuf meet -

ings of ANAS, in Washington, TR, the comnmittee vn council af- | -

Euirs held a public meeting, at which Pfeiffer and others spoke on the
subject of the proposed resolution. A fter this open session, the com-
mittea in an executive session decided to modify the resolutton before

v
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introducing it as new business Lefore the eouneil.® The resolation as
redrafted b commitiee had received Pleiffer’s approval st Its
text at that | ad as follows: '

Whereas modo setence and technology now give men unprecedented power
to alter his environuent and affect the egological balance of this planet; and

Wherens the full impact of the uses of biological and chemica] agents to modify
tiw‘ envirohment, whether for peaceful or military purposes, is not fully known;
AT - '

Whereas the mnjor users af thexe agenty an A sonle sufficientiy Lirrze to modify
the ceological Balince are now the governments of this and other countries: Re
ic - '
Resoleed, That the Ameriean Association for the Advancement of Sclence—

(1) Expresses its eoncern regarding the long-range consequences of the
use of bislogical and cliemienl agents which modify the environment; and
(2) Estallishes a committee to stody all aspeets of sneh use, starting with

report its findings through appropriate channels of the asseciation ; zed

{3) Voluntvers its cooperation with publie agencies and offices of fovern-
ment for the task of ascertaining scientifically and objeetively the full im-
plications of major prozrams and activities which modify the envirgnment
and affect the ecologlical balanee on a large scale™ - : :

deseribed by Mr, Price as follows:
After I introduced the resolution on hehalf of the Committee on Couneil Affairs,

2 opted. there followed a long and rather vigorous debate. The key points in that
£ hnte were as follows - '

On mntion of Bentley Glass two amendments were voted in the next.to the last
ratugraph of the resolution: the first deleted the words “all aspects of” o the
seeond sulstiteted cinciuding™ for “stacting witle™ O tle former poind Dentley
nt

fenlly the pollitical aspects as well as—although perhaps not as objectively
£ 7. rizorously fs—any other. That partieular amendment T believe earriedd more
Iooee gthers thought thet the whele field was an inmpossibly broad one Tather
1o twmuse pavone wished o exclude any particntar aspect of the poolilem.

s ether tevision (the substituting of “lncluding”™) wax defonded on the argu-
= thar the comunitter’s hards shoaldl not be fHed with respect to its own judz- -

r priorities and that the council itself shionld ant prejudze the Basae of

g that no one demanded a gpeeific count.

Yihi covernments of this and other eountrios” as tha principal offenders, on the
2tmwent that industrinl earporations amd, fadeed, private citiseng and private
inbiles were respmnsible for much of the pollution of the environment. He
it o strike out the thivd “whereps.”

sibagain this motion was earried by a very heavy majoclty.

tire resolution, denonncing it ns watered down nnd wensel worded, but sdding
< A—IE T remember s lanzuage gecurately—he did not Hke the original mesnlu-
¢ feelerrlng by your owud any better, The vote on this was ¢lose epough o that
- chukl ot make n sufliciently fecurate count from the platform on a skhow of
S bt ad to appoint tellers to walk down the aistos to be cortnin. Rat the .
merhur o table Yost and the amendid resolintion was then earrled although by a
vare thal serined te me ten oaahly close

“ Yetter from Pries to Preiffer, Jan. 2, 1907, B |z Dean Pelps's ‘recallectlon fhat he
I-"u:u;:l 1::;- :unm»ir';vltlltpl;r;g--m]m-{ l"roln'r-'r' nrrt»r tlI:e open heaclng nnd before tbe Comes
Sultes fnveting, and tha clfer Jefe town hntore the Connell mecting,

© Latter from PIetWar, 40 rice, D';-o. P '[{H‘.II‘L, ! Conn meeting
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AT Ly e 1

the effects of chewmical and bislogieal warfare ageats, and porledieally to .

ed that oo committor eould stwdy all aspects of so tremendons a problem, and. .21 .
airticulirly urged that such a committee not undertake to deal with the politi. - -
aspects of, for exampie, binlogiend and chemieal warfare, Dr. Rapopore and T -~ -
iegued against this interpretation, holding thnt it should be possible te stody

#, a council membier whose name I do not knme, objected ta the identifying

Threo, Ted Eyerly of the Dopartment of Agriculfure then meved to table the

The response of the conncii to the amended resolution was. later

ol teld of anr dlizeussiona yeith you and gour approval of the text whicl we had |~ .

tes. Both of these awendments were earried by a vote that was se over- -

e,

prevented the tabling of the amended resolution-—the amaendin WET [oses.
sary to the passage of the final vote. I am sure that a nurher o Fiko Fledite

ley Giass would have voted against the untmended resolution, Freut ey
more against tle resolution in your orixinul form. There §s a a sjuestica
whether compromises ave worth it in order to get something pussed, butﬂl bope
thut you will feel that something vseful may yet cowme out of this effert.

In reply, Professor Pfeifler professed himself “pleased” with the
final prod‘}uct.“ Thie closeness of the division on final adoption of the
twice-uinended resolution by the councilis indicuted by the vote: 125 1o

approve and 95 opposed. In its final form, as approved, the resolution  «
-read: : ' o &

Whereas modern sclence and technology now give man unprecedented power to
alter hig environment and aifect the ecological balinee of this planet; and
Wheredy the full impact of the uses of biological and chemieal agents to modify

- the environtuent, whether for peaceful or military purpeses, Is oot fully known:

e it e
Resolved, That the Ameriean Association for the Advancement of Science—
: - (1) Expresses its concern regarding the ong-range consenuences of the
" use of biologleal and chemical agents which modify the eavirenmeut; and
(2) Fstablishes a committes to study such se, including the effects of
chemieal and biclogieal wartare avents, and periodically to report its findings
through appropriate channels of the association; and
(8) Volunteers its cooperation with publie agencies and ofices of givern-
ment for the task of ascertaining seientifically and objectively the full impil-
eations of majon programs and activities wlhich moedify the environment and
affcet the ecologleal balanee on w Jarge seale® .

Implementation of the 1066 AAAS Resolution on Herbicides
In its final form, the resolution denlt primarily with the issue of

©environmental impairmient on a glohal baziz, and only vory seesndaurily

with military-use-of herbicides. Also, while Pfeiffer had sought an

" aetial seientific field investigation by qualified ecologists under AAAS.
" spensorship in Vietnam, the AANAS Council had been content to ex-
- press concern over the tong-range consequenves of the use of chemical
“and biologiea! agents {(whether publie or private) that modify the
_environment, to establish a conmnittee to study the general question,
. and to volunteer AXAR's cooperation with the Federal (Government

to identify implications of major programs that “modify the environ-

. ment and aflect the ecological balance on a large seale,” ¢

- The couneil action on the amended Pleitier resolution was reported
tothe ANAS mewmbeship withont any partienlar emphasi=® The st
tmplementing action in vesponse to the resolution was the formation by
the A AAS board of divectors of an ad hoe comumittee on environmenial
alteration, during its meeting March 11-12, 1967, The committee was

& Lobter feom Price to IMotfer, Jun, 3, Y007, O clt, .
T Tpdter frowm Pletffee to DPrice, Jan, 0, 17, .

w2 Mingtes of the Mecting of the AAAS Councll, Washington, TG, Deo, 20, 10468, Op.
ele. . B, . .

™ {n eommeant on the forcgaing section, by Tettor of July 7. 1060, te Mr. R, A, Carpenter,
Dean Price suggests that the feregolng acconnt of AAAS deliberations. while “aertrats -
ax far na 1t goen, b “mlsteadine b that EE tells the story ondy feem the point of view
of Yietnany nnl Dre, Pfellfer,’ He olwerves that many membeca of the A48 beard held
the view thiet the Arseclntion fur several years had been conesrieal a4 to tl}w Telation of
seloniee to envlconmuenmd problemys aml saw (he 1reifer resolution aa falline into rhis
coletext, Tn retpoxpect, Dionn Priee eontlones, =% % # Pepdornlly, T 8hnk It was a milsfake
to eamblue the twn laaued (gonegal coneern for enyiraonmentyl lmllmiun anil ‘the wparcial
problom of Vietommb™ Moreover, e sewswiorthy aspect of tho lafter ssus sigwed a
dinppaportlonate ativant of atlentlan fo ke glven it Ax Deap Price sayn: “¢ ¢ 8 The
newspper eoverage Igaorsd (he clear intent of the Councll and pogtrayed the rosolutlon
ax 1L Bad been nlaied ot the Vietnam wae” o .

o ol Woltle [AMLAS execatlve pifiver), "AAAR Councii Meetlng, 1988, Belence, (I:-t‘b.
104873, pp. B53-804, ) L
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chaived by Dr. Rene Dubos, Rockeleller University. Tts members
inclhuded I*(or and Mayer, who had been ackive in the herbicide
issue, Whe d hoc committee reported, in May, it reconmended
establishmd 8 continuing AAAS “Commnission on the Conse-

problems with which the commission .'houllr] be concerned. These were

mission should have as its objectives the improved management of in-
formation and education on environmental Tactors, and the design of
Targe-seale controls and cRiCrgency ineasures relative to major aspecets
of puvironmental impairment, ' '

“our of Importance : pesticides {to control insects), herbicides }to con-
ol weeds), crop-destroying chemicals (to deprive an enemy of food),
and defoliating agents (to facilitate harvesting and to improve visi-
tdity). The comniittee recommended that studies of the use of these
agents be made “in selected areas where massive Programs are in
progress.” In particular: “In Vietnam such agents are Leing introduced

uay ba expected to be most marked.”

eollection, and analysis of information ang reporting of findings of the ecologzicul
eopEetiences of such mnssi\_'e intervention {(for examyple, offects on nutrition H it
Lailth, degree of aceumutatidh of the chemical agents in varions tinks of the fond

3 c.“'miu. shifty in disteibution of antinal and vegetable species, patierns of Tecovery

o tree.‘a.am‘l oiber orzanisms), The short-torm consequences shonld not be ne-
detad dn these studies, Lut special attention should Yo siven to lohg-teris wiye

e ~Dects of massive Intervention jn the envirooment, + - 7 70 -
The committee offered a number of suggestions as to ways in which

S have studies eonducted by others. We recommuond that the board of directors.

AT0f NAAS] consider requesting the Natisnal Aeademy of Science to AFRNZE & Coni-

grindag staldy and scieubific record of the effects of chemlenl and biologicat war.
Lire pgunts on soil, bioty, and human Lealth, B ; ’

nor believe thut the National Aeademy of Seiences was %o tealy

tenee, Jan. 13, 19671 s 1 Ssouree of advice for the biological war-
ce eilort * * * and lad also been involved in a postdoctoral rescarch .
lowship program sponsored by Fort Detpick” [biological warfare
search eenter], for which candidates were “sereened by the Academy™

4 r','!f:\‘i'!-_ihip.”

2 mittee

i 'pon receipt of the ad hoe commitiee’s report, tho AAAS borrd of
rtedtons ab ifs meeting in June 1967 decided to divide the roneeyl
e anto two parts; one wits the general question of the CORSE-

quences of iitvironmental Alteration,” and discussed three exampples of.

chemieal agents, chemieal fertilizers, and lvaste recycling. The com--

With respeet to “chemical agents” the Dubos committee identified

most Inteusively; thevefore this is g region where the ecological eflects. .

The rerommended studies [sald the report] would involve continuing rexiew, '

- under oflicial auspices, Accordingly—  »

ek changes, for altogether tos little attention has so ar been given to the fong-. )

t.ee proposed Comnmission should conduct its affairs, In particular, 3t -1 -

Qi accasion, it may be desirable for the Commission to maks aArrangements. )

. However, one member of the committee, F. W Pfeifter, took exeep-- .
S 80 s suggestion. In a separate, *minority* statement, he said he

precunt organization of seientists” becauso it had heen identified’

ardpermitted to deseribe thenselves us having received a NAS-NEQC

- plementation of Recommendations of the' 4448 Ad Hoé Com- "

weific queztion

quences of environmental alteration, and the other the spe : ‘
ctnam, The

of the use of chemical and biological warfare agenls : 1
Board voted to ask the AAAS Committee on Science Promotion
of Human Welfare to “assurne continuing responsibi or advising
the board concerning developments, actions, or proposils -1"01' action
that appear likely to result in major alterations of the envirohinent,
and from time to time, as tho commiltee considers appropriate, to
recommend-that the board appeint special commissions for téac study
of particular actions or proposals.” Tha board would then “a ppf)}!:t
-groups of persons espeeially qualified in ench such area scleeted for

. study and report.” ¢ The board itself agreed to accept responsibility

it
cide use in Victnam.

Implementation of Reoommendation for Ecological Ficld Investige-
tions : - .

- With respect to “the more specific question of the uze of chemical

and biological warfare agents in Vietnam,” the board recognized

for the next stage of action on the specific question of military herbi-

- that “no effective study of the effects of such agents could bhe carried

ouf in an active theater of war without military or other official per-

- mission and sponsorship.” It therefore instructed the AAAS president

(Don Price) and the executive officer (Dael Wolile) to urge apjpropri-
ate officers of the JPederal Government to arrange fora thorough study

i ve Cwi i rlek § ; hiair-

Conferances on this proposal were held with I_‘rederigl‘ Seif_:z, whe is C X
man of the Defense Scicoee Doard as well as President of the Notional Acndemy
of Sciences; Donald Heornig, Director of the Office of. Science and Technology
and Donald MacArthur and Bodney W. Nichols of the staff of Robert 8. Me-

_.. Namara, Secretary. of Defense. Following -these conferences, the .-&.-\,\;Q; prasie
© 7 dent wrote to Secretary MceNnmara, urging that a study by an in(ler»:‘n:‘e!:t sei-
+-_.entific Institution ot committee of both the short- and loug-range elects of the

military use of chemicnl agents which modify the ecvirooment be autliorized and
undertaken® . . N
The letter to Secretary McNamara recognized that “decisions re-
arding the use of [chemieal agents which madify the onvn-nmueut.{

. In various circumstances must be made in- the light of tactical anc
" strategic considerntions: but that nevertheless, the “consequinees of

.their use may have such long-range soctal, economie, and politieal con-
‘sequences, both in Vietnam and on the world scene, that the problem

. warrants study under the highest responsible political auspices.” The

letter suggested that the National Academy ol Sciences-National Re-
~ search Council would be an appropriate institution for this purpose;
an independent commission responsible {0 the Secretary of Defense or
- to the President’s Science Advisory Committes would be an acceptable
alternative, The letter concluded by offering “any assistance it could
in such an undertaking, either by sharing inits formal sponsorsth.“qg
#by advising in the selection of those who arve to carry out the study.™?

L The AAAS lettor of September 13, 1967, was answered by Dr, John
- 8. Yoster, Jr,, Divector of Defense Research and Engineering, Sep- .

o Clreyln letter from buel Wolite, executive officer, AAAS, to membaors of the AAAS
Counell, Xov, 1, 1047,

“w "
™ lzqu;t?:a‘r from I'tlce to Secretary MeNnwmare, Sept. 13, 1967,

32483 — 00—l - . )
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N
' ig*omher 20, Fizat, he dealt with the presput state of knowledge con-
erning the 3 - or long-terin ecological impacts” of the use of
swebicides o iant chemicals in Victnam: Whether such impacts
.-;rxisted, and
“gvas not definitively known. Then he went on—

Qualigted scjpntists, both inside and ontside our Government, and in the govern-
onts of othAl mations, have judged that seriously adverse consequences will

‘a7 wmploy these materials.

¥

g ahen two steps, One was to commission a *leading nenprolit. research
~Hnstitute to thoroughly review and assess all ecurrent data in this
@il The other was to request the National Academy of Sciences-
AV ational Researeh Couneil! to assemble a group of professionally qual-
SAfind experts to “review the results of the study and to make ap-
Foronriate reeemmmendations concerning it.” Dr. Foster made clear
» expected no definitive answers from theso actions. Instead,

et

-:tuddy he hasl commissioned should provide—

(2} An azsessment of the current information gaps;

(4) A basis for planning, .
o & consultation concerning its findings between the Department of

4 wfenze and the AAAS leadership, in order to define next steps to
4.~ taiten. The report was scheduled to be completed by mid-Deceraber,

i Tean Price responded for the A3 AS board, October 26, He expressec

« ting in New York City, “between Christmas and New Year’s.”
alzo nsked Dr. Faster to claborate on the'sources of informed

sienaly adverse consequences would not ocenr from the eurreat use
Lerbeides and defoliants” In reply, November 10, Dr. Foster said
ne concluzion derived from a “consensus of informed opinion” of
nme 50-T0 individuals, in the absence of “hard data.” Nevertheless,

.

~nable and iake account of all significant data.”

37 kg s wais BTy a1

cides

The selection of &t contractor to perform {he function.envisioned
4 - Di. Foster in his Tetter of September 20 had already been com-
Tleted at that time. The contractor was the Midwest Research Insti-
Toibe, Toeated in Kansas Citv, Mo, The quatifirations of the eontractor
eeluded: () general familiarity of its personnel with the cliemistr

£§ herbicides, as n result of earlier work for the Food and Druy .-\d}:
Ministration on the establishment of standards for pesticide restdues
n foodstufls; (&) ahsence of any past participation in the develop-

her they were detrimental or advantageons, he said,

worenr, Unless we had eonfidenee in these Judgments, we would not eontinue:

In view of the uncertainties remaining, Dr, Foster said he had

liould he considered the first of a number of necessary steps. -
(1} A cumprehensive compilation of available information; .
. (3} Inferences concerning any possible ecological impacts; and

1 Tpon completion of this effort, Dr. Foster suggested, there should ) '-

qo ennble it examinstion by the AAAS Council and board of di= - .-~
- pargin avhance of the assnciation’s annanl meeting, - ' R

ronsifieation that the contractor’s repoit and the National Academy of 'I
.-%_-n'r‘nr:es review would both be availuble before the AAAS Council ..

ion that had led to the conclusion by the Government “that

said, “we remain convineed that our jndainents were, and are, rea- =

e Midwest Researnh Institule Study of Ecological Effects of Herbi-

I Ty, "

o TR S Eaane -

1,1967.7

" Research Institute. _ o '
- Oross-Pressures Within AAAS, Pecember~January, 18678

- sound repu-
Jd rezearch.
Dreecmber

ment of herbicides for military use; and () a generall
tation for. technically reliable worl in chemieally or
According to the report, the contract ran from Augus

Tho work statement for the MRT contract read as follows:

The contractor shall review availnble data and faformation eoncerning the
ecological eonsequoences of extensive and/or repeated u=e of 11(:;‘1;i~]r!:',»,<. ri-
mary attention will be given to 2-1-dichlorephenoxsyacetie acil, 2dS-rricklore-
plienoxyacetie aeid (including their various [orms st}r:I: A the bgtylestors),
aeodyile aeid, and Tordon {irade name of Dow Chiemieal Coy, Yaatu 1o ter rie

. viewed ineluded published literature, but other gources »urlh ay Federal qepiart-
- ments and industricd must be used to the fullest extent.

- Simultaneously with the research project underway at Midwest He-

.search Institute, tho stafl of the AAAS were undertaking a biblio-

aphic research program of their own, in response to instruetions
rom the board of directors at the fall nieeting. Letters were sent to
about 100 organizations and individuals requesting bibliographic lists
on the subjects of herbieides and defoliants, This action was in connee-

_ tion with the 1966 council resolution “that the associntion undertake

a study of the long-range consequences of the use of hiologieal and
chemical agents which modify the environment, fand that ic] report
periodically its findings, and volunteer its cooperation with public

“aeoncies and offices of government for the task of ascertaining scientif-
R Cw = b - » - * . . - . . . )
- jcally and objectively the full fmplications of major programs and ac-

tivities which modify the environment and aflect the ceological bal-

‘ance on w large scale.” = Although the AAAS oflice in Wiehington,

D.C., accumulated considerablo bibliographie information in response
to this request, no further action was taken with speeifie reference 1o

these dita. One of the respondents, in fact, observed that “Your re-
" quest for mformation siniply duplicates the eiforts of the Midwest

”Ts .

The MRI report had not been available to the board by the time the |

" AAAS convened in New York City for its annual meeting. At the.

AAAS Board mecting, Decarnber 20, it beeame known that the com-

© mittee on seience in the premotion of hmman welfare, nnder the chair-

manship of Dr. Margaret Mead, had concluded that it had more than
enough work alveady before it, and that the importance of the environ-

~mental issues identified by tho Dubos commitfee warranted the estab-

lishment by AAAS of o new pevmaneut comittee, Necordingly, the
board at this snme mecting decided fo establish a new permanent com-
mittee on eavironmental alteration “and proceeded on the spot to nume
o few members (some at least of whom were in the room.”) ™ The new

7t Bvidently, staflf peezonnel {n the Offlee of the Director of Dotepee Trarapech nne'IhF:nn"u
neeclng attpehed importanee to belte ahle to gssert that this artion ll.pl by taken in
advaner of o l'm-rn:u‘ reqnest fram the Beard of Direetars af ALAS, Staflt members of
ODDREM niet with Peien aml Wollle §n Late July 19687 to disrus< the Iubos repart and a

C draft of the Yrice Jotter to MeNamaen, A twemonth deliy wig renesied, When ihe letfer

swad Ninally sent, Sopt. 13, Dr, Foster wias able to-teply that a contyacteor wie aleeady at

- owork on the requested Redssent precTam,

T [Ixtrnet fron snmpla Intter, among nogronp zent ont Novw, 7. 1047, reproduced in Memo
randnne to AAAS Deord of YHreclors, Dee. 21, TIHT, by Willinm T, IKnbisel. )

1 Ahld., p. 5.
% Lotler frn Price to Cacpenter, July 7, 1009. Op. it




commitier was instructed to “carvy on a continuing evaluation of the

implication cchnological intrusion oh environmental processes and
their inter with human population; and, in view of the pre-
viously exj Il concern of council regarding the use of chemical

and biological agents in Vietnam and elsewhers, to request the com-
mittee to cousider these problems as its initial order of business.” The -

committee was to be undjlr the chairm:mshi}) of Dr, David K. God-
dard, provost of the University of Pennsylvania, with Dubes, Dr,
Barry Commoner of Washington University, and Dr. Athelstan F.
Spilhaus, president of the Franklin Institute, initially named as mem-
bers, with others to be appointed later. The board action was reported
to the council a day or two later. : : :

Since the MRT report had been delayed, the councilt and the board of
directors would be unable to participate in a review of it at the time

of their convention in New York, at the end of 1967, It was apparently.

understood that the two issues, which the board had sought to separate,
could be brought together once mors within the purvue of the new
Commmittec on Environmental Alteration, if the committee desired this;
however, the committee had the option of dealing only with broader
and less controversial issues of environmental degradation™ Ap-
parently there was a good deal of pressure on the new commities not
only to deal with Vietnamese herbieide usage, but to make it priority

business. Before the MRI report was made available to AAAS; the . -

new committeo ran into n snag. Several weeks after its formation, the
chairman, Dr. Goddard, resigned, as did Dr. Spithaus. As reported in
Science: . - ‘

Foth cited extensive professicunl comunitments ag the veason for their resfg-" o}
pation, -though Goddard, in a- telepbone- interview with Seience, added,-“no -7 -

£00neT Wits My appoinuaent announced than I started gefting pressures from all
directions, The emotlonal overtones were terrific.” ™ : o .

Criticism was also expressed over the scloction of members of the .

committee,™ : o _ o
Dr. Goddard sent hiz letter of resignation, as cliairman and mem-

Ler of the Commitice on Environmental Alteration, to President Price

of AAAS, January 24, 1568, The Jetter illustrates the need for firm,
chjective lendership in the face of the cross-cnrrents, pressures, and

ciiiculties confronting a science-oriented committee handed a heated |

3 to Whether or iot It wax a part of the browdnr environmentad lssue, B5 @ “makier

L 10608, mceting, the Foard of the AAAN "eecialnly Intended to combing the herhis
andd The more geserd] mntiers andee Che same commitles™ e nidibs: "Ehisx de-
. g, T think, 8 wronyg aun, IE departes] fram the saeller declslon of the Twapd to
Foop thern sepornte, a poxltlon to which tha loged retvroed at Iog Moareh 1968 meeting

g
(Tn o irbrer to Meo B AL Carpenter, Sciienee Polley Wesecel Diviston, Logisiatve Jieference
Sepvbee Jaly 10, 1%09.)
UMD 5, Gerenberg, YDefolintion: ASAS Study Delayed by Resigontions from Comaitttee”
Eotenee, (Yol 150, 23 Feh, 196%), P (S : . .

R hos, Chacles 43, Wilker, Colorndoe State University, complaloed that “¥t pecins that
the oo biaals woere ehoeeen l[rrl:n:lrii on the bakbs of thele netive polltieal lavolveneent in

VAR affabea 30 suecested theat the fact that an datlelilua! s eoneerns] abont o given
i i Wag uoliHed bl o ke Judlements on that problem. e olse exprosaed the
b fhe power stengorre S the AAAS will tale a sceond loolk at this commltiee am}
Taania that at Jeast one hulividual who 18 competent o the scientile aspectr of chomleal
worfiare whl bo Inelmled 08 a veliog member + * +* (Lotter to the edlior, Sclentlic Ie-
ararch (Muar, 18, 1964). p. K.} . -

*eommittee to be orerwhelmed by this particular problem, -3

cise roln expected of the new commlittes with respeet to the Vietnamese herbiclde.

eiplon™ In eominent en his situntloo, Ioel Woltle hay explalned that sp the

{Jolit'u:al issuc. Beeause of the Dearing of the letter on vhiole prob-
em of technological assessiment in & politicul envivon: 1e body of
the letter 1s reproduced in its entirety, as follows: :

Dear Dox; This is to inform you that T am resigning ds a mewsher nnd chairs
man ¢f the AAMAS Commiltee on the Alteration of the Eanvirunment, It Is with
great relncetance that I Lave eome (o this couclusion, The deci~ion wus not an
easy one (o make wdd way based on two factors, One is thng of sovereds Himired
titne: I should have realized earlier that the cnornous deiiands reguloed of (he
chialrman of the committoe would conflict with my heavy deademic ddministra-

Ctive duties sl the university, Che othor i3 thae of Lhe Vietany issne; already

this isstie iy creating treinendous pressurees for the commitiee, not only more
time consuming and diflicnlt but which will also endanger its vely purpose.
When we set ap the committes we were concerned with iutelleetunl and prae-
tical problems of envirenteninl alterution, whether they resuited from the pop-
ulatlon explosion, from moderen industry, from aulotochiles, from the overtse of
pesticldes and herbicides, or frem the exeeszive nse of agriculroral fertiiizars,
The AMAS wuas eoncerned that it shoulil not bicome divectly nvolved in polivies
andl that it had a role to play in pointing out te the paiblic nwd fhe Govecninent

©ways in which scientific knowledye should be the basls for poveromental aetion,

I also recognized that we were going to have to deal with thee problem which
has arisen in Vietnam due to the nse of chemieal agents, particularly herbiehiles,
by the Department of Defense, However, we did not want the basie life of the

It appears that I was naive concerning the political pre<sares in reintion to
the Vietnam problem. Bowenne, raobally sotncone conteclod with the Donparg-

-ment of Defense, lgaked the report of the Midwest Reweareh Insiitute o the
- New York Times even though the report hos heén denied (o the AAAS unril the

National Academy of Sciences evalmaies it It ix clear that it Is going to be
extremely difficult to obtain an impartinl view of tlre reporr.
One gught think that prefessional selentists would net expeet the consmicten

. to veach conclusions before it has received selentifle evidencee, but this iz clearty

not the case. The correspoudence veaching my desk, amd the elephione ¢o}

“many of them frofo very dirtinguished xelentists—indicad that hony people

nave prejudged tbe issue Defore.any commnttice can be formed. Ouisiders are

" trying to determine the composition of the committee and the conclusione thar .

it will reach. IFf this seems exagzerated, I would refer one to Luther Carfer's

©article in Sciefice, January 12, 1963, .

Anyone who knows me knows that I would be unwilling to chair 8 committee
that would either whitewash the Deparbinent of Defense er would reach con-

cluslons belore seientilie evidence was presented to ity 1 would al=o e unwilling

fo serve on A committee that was organized in advance to condeinn the -
partinent of Defense without adeyuate datp, ‘Fheuzh T have serlous detbts of
the military necessity, or the morality of the American participation in Viernite,
§f 1 am to serve on A AAAS committee I must do 20 a2 2 free agent, The politiond
c¢limate wlithin the membership of the AAAS Ix suel thwte I do nor believe thar

- an bmpartial stady can be made, T am also afraid that the Vietnam war and

the emotians that it ereates makes diffiendt any attempt to really evafante the
othier important probdblems of the alteration of the environment,

I pealivze that my delay in reaching these comclusions has caused Qifficultios
for the AANR. T ean only wish it every success uhd hope that o comniittee can

“be set up that ean be of value nuot ouly to the AAAS but to Amevican soeiety.

With my best wishes to the offeers and directors of the assoeintion,
Sinrerely Fours, . )
C- Davip R Govbirn,

. -'_‘Tho articlo by Lmther J. Carter to which Dr. Gaddard referced in
his Jetter was an uttempt to specify tho task of the now (omittee

on Environmentul Alteration, and to indicate tho nature of the chal-

lenges that faced it, Xt opened by stating that the first order of busi-

ness of the committee would Do “the ceological impaet of chemical
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vol, 158, Jun. 12, 1068, p, 170,

-3 Votional Academy of Sciences Review'of MRI Report :
% The haste with which the MRT report was pressed to complefion s
; vurmasted by the method of its delivery, On November 7, 1967, the NAS .
el met, with personnel from MRI and the Office of the Diwector -

“ietnam and olsewhere.,” Factors in this considerntion
RT study and the NAS-NRC( review of it. The posi-

artment of Defense and leading eritics of herbéeides
in war were identified. One item of eriticism of the committee cited
by the article was tlmt of Dr. Pfeiffer. According to Carter:

Proifler fials that, while the new committee Is ehaired by David R, Geddard

agents useg

st3' information movement. in which Pfeiffer also had heen

4 acive. Two other members—Dubos and Athelstan Spilhaus—were’
4 nitmbers of the seience advisory board of Seientist and Citizen, official

publication of the Scientists’ Institute for Public Information. Alse

much was to be expected of the new comimittee. As he put it: “Just
what role the Committee on Envivonmental Alteration will play in
! his matter is undetermined, but it is in the natare of such groups to
cninﬁne‘, Izmmsc-h'es to recommending further studies or action by
others.” : :

Defense Research and Engincering, at which time copics of chaptérs
. 2,3, and 3 were turned over for nnalysis by the Panel. Then, on

eemsher 10MRT mailed direetly to the NAS Panel membiers coneplete
=5 of the report. However, aceording to the later recollection of

t Resoarch Institute, the inztitute was dissatisfied with the appear-
gonor of the documoent, which lind been typed on one side of the page

only, making it veluminous in size. Copies of the revised repmt were
dreceived by ODUDR. & 15, on December 20, These were sent to the 'WAS

{ Panel to replace the earlier conies. On January 31, 1968, the NAS $anel
: Heport was received by ONR. & E, and on February 14, the MRI

-4 report was made available for distribution by the Defense Docwoenta-

tian Center as a method of public release.

{NAS) apparently begnn November 7 and was completed by Jamuary

S0, 19608, In tlw._ meantime, however, as Dr, Geddard had indicated in
Lis Tetter of resignation, a disenssion of the MR report's findings had ~ 7777

'
\

rppeared in the New Youk Thes 3 weeks earlier, and had apparently
fatimulated further exeitement over the issue. Freatment of the moport -

0y the NAS was somewhat noncommittal,

MTather J. Carter. New AAAR “Committee to Stedy Chemicat Defollanta™ Belmce.‘
K

N

{1cvvost of the University of Peansylvapia) rather than by Dubos, it I8 essentially .
o rontinuation of the ad hoe comittee nnder a new name. Xis confidencs in it
201 be preater, he sakd, if among the members to be added are people such as.
Gutel el two Harvard contributors to Scientist and Gitizen's Issue on clemical -
ar val warfare—John T\ Edsall, a biclogical chemist, and Jean Marer, 2
L St and specialist on the bistory of public health. -, Co
r-ev, in his article, observed that among the members of the
:itee were Barry Commoner, who had been a leader im the

——rratim

in the article, Cavter had volunteered the editorial comment thst not

Hilem B, House, divector of the Biological Scicuees Division, Mid- -~

The review of the MRI report by the Nationa] Aeademy of Sciences

e ey e

.+ had been examined and evaluated.” : ‘ )
Lo The NAS assesement (presumably deafted by-tle Chairnan of the

nultilithed,
ages listing
the follow-

The mport itself was a snbstantizl volume, 369
referencing 147 persons as information sources, wil
1,500 items of bibliographical references. The repoxt

- ing findingg: ™ .

(1) Direct ecologleal conseruense of herbicide use In Vietnam was thé de

" struction of vegetation, setting o region back to an carller stage of development,

Irom which the process of restorution would then poeut. .
. {2) Tood chuing of fauna nnd heterotrophic ants would be altered.
- {(3) Phytotoxicity of herbicides In the soil was not o ¢ohslderation, Lo wers
Tethal toxicity te hwmmang or wildiife, or coucentration of deleterious cheshleals
in food chalns. - : . .
(4} Datz on chronie toxicity were incomplete, :
(3) Datu on aquatle environmental effects of herbicldes were Inconclusive

mnd mixed-—gome favorable and some unfavorable,

The report then identified four important areas of uncertainty that

" remained :

(1) The effect of 24D and 24,5-T on wuter guality., . .

‘(2) The possible threat to mammiats and birds alrcady approaching extinetion.
" (8) Micrometenrological effects of forest denudation, i

{4) Possibillty of expoxing lateritic solly, such as to result in tlielr bardening

©angt infertitity.

Leview of MRI Report by National Academy of Scicnecs

In accordance with the understanding between the O.DR. & E.,
gtafl and the board of divectors of AANS, the NAS Review IPanel
was to comment, on “the thoroughness ..l accuracy with which the
sselentifie literature relating to herbicides and their ecologicnl effects

Review Punel})* noted that the Pane! had aot functioned as a colgmit-
tee “in the nsual sense™ because they “dicd not have an opportunity to
meet as a group after the final report was made available.” They had,
however, “provided specific conunents and advice on early dvafts of
chapters in the report and, after completion of the firat full daft,

*subiitted corrections, sugeestions for deletions vwd additions,and
- general comments.” The consensus of the Panel was as follows:

(1) Midwest Reserech Fnstitute has done & ereditable job of collevting cor-
rectly abstracting, and citing muech of the relevant published Information als
though, under the cirenmstances, the report could not e expected to cm';x-r in
i truly comprebensive wis <o vast i lHteratuare, .

i2) 0Of necessity, the preponderanee of the waterinl deals with herbicides as
they are used in vegetation manngement in o diversity of situations awlt environ-
ments, O this generad topie, abooadint data are available. However, the scién-
tithe lterature provides markedly Tess factul information on the peological con-
seqienees of . herbichde use and partiealar!y of repeatedd or heavy herbichle
apptieations. The Midwest Research Institute report correetly reflects this
Adisparity. : R

Tn transmitting the report to D, Foster, January 31, 1963, the

h . ; ' \ . :
© President of the National Acndemy of Sciences, Frederick Seitz,

© W Papnpheased frop MRT report, Op odr, pir. 208--2028,

= Phe patiel wis chatred by Dz 5, 8, Ceatte, Undveralty of Callfornls st Davle, Mem-
heps wers: Die Kelth € BHareans, dleeetor. Plind Refenes Reseageh and Developmsnt,
Dow Chepeal Co. @ e Richant Belireas, deporiment of sgronomy aud plont geneties, .
alv, of Minn, o Tve, Wiam %, Denelnghef, sbeprtment of botany, Unly, of Mich,: Dr,
Willlam B, Purtick, depuctment of (erme cropr, Ofegon State Unle, ) and Dre. Warren O,
RBhaw, crop reacarch divirlon, Agrientneal ftexeareh Sceviee, UM, Dept. of Agricetruce.
The MRF report was aubmiiied to the I'renldent of the NAS, Jun. 29, 1068,

R
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expressed the view that it is clear that the compilation of this report
is only s step in investigating further the ecologicnl effects of
{1 intensivd f hierbicides. Some research in tlis area is now under
4 way but
-4 Academy will be glad to participate in any useful way in the planning
A and promotion of snch veseareh.” _ :

Attached to the Pancl veport weve 18 excerpded comments by mem-:
4 bers, not individually identified, that the chairman judaed tp be

follows:

condoct the study and prepare the manuseript,
There is & need for short-terms [ecologicnl] studies [including determination
i of residucs in fishl. : . . :
- * * * A spbstantial report in the restricted time svajlable * * +, Howoever,
4 the report eannot be considered a compiete compllation of the available seiontifie
i ! literature on herbicides or the ecological consequenciss of herbieide usage |

g mwo-t instances give way to qualitative judszuents Based on past experience.

‘Difference’in blomnsy between Vietnam and temperate regiong exaggorated.)
i entive section evaluating the major ecological questions and making &
seiiinent on each one is sound jn all respects. It iz conservative, yob not ex-
cossdvely go. * #.% The problem of soil Interization [may bot be reat].

I am very faverabls impresse@ by this enlire section of evaluation. )
* * * Reasonably accurate and fairly eomprehensive Toview of the literature,

the titte of the MRT report.)

)

actynlly preseut an asses<rent.

vader way ta strengthen Information on ecolozical axpeets of herbicide use,
{The report Qid ot consider a wide array of roajscts Uy the Doportiment of -
2ulture hatrivg directiy on the relationship of borbieios to the euvironnent, }
* ¥ An enormous nuniber of hours researching the Hierature and developing
{ W avkzround wnlderstanding of the field of herbicides. * * * put together as a

.

4 frckground in the field Involved. (Frequent oversilnpiffications but reasonably
4 thorough and authentio) : ' : " ’

A4 [Evaluation by NAS is based on currently uwsed hexbicldes.)

11t svils end water.)

e

dbicliles) ;
|

£riose Reception of the Jf.ﬁ?!}?eport' | SR \

2 red I Tsehirley, an authority on herbicides with the U.S. Depart-
snbof Agricalture (Assistant Chief, Crops Protection Braneh, Aeri-
cdiumml Reseavch Service, USDAY, ealled it & wedl-done literntire re- -
wiew but “disappointing beenuse ifs direct a phicability to Vietnam
42 S0 tenuoas” 3 Feolngist Frank Y. Egler, who kad pioncered in the
se of herbicides in Connecticut, complained of the study ‘that “Neither
Fhe pablished Literature, nor the sciontific knowledge allow us to make
snassessment of longeterm ecologienl effects of extensive or repeated
e of herbieides” # Howard "I, Odum, of the Eniversity of North

é- T U Reviews,” Exology (Vol. 1%, No, &), p. 12i2.
Idesu, .

1
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more needs to be done” Dr, Seitz indicated that “ihe .

“informative and iNuminating.” These are briefly sunusariged as -

A good job, rartisularly considering the short time in which they had to .

Enfortnantely in ecological evaluations guantitafive conclusiens must in

feinestioved the “areas of uncertainty” cited by the MRI report.) i

{However, noted that there was a dearth of literatwre directly pertinent to -

I-Icolog.ical consequences of herbiclde use, which is €he main theme for the -
manu=eript, suffers most from the juadequacy of the Iuformaiion available to .

§ _* *-® A more adequate job could have been done in reviewing current resedrell
g & it entirely of knowledze galned through literature peview without 8 working -

{Insullicient knowledge available about movement and® persistence of plctoram

(Concern for luteralization is exaggerated; soils ame not ‘1aid bare'by hex-

Inthe professional press, the MRT report had m mixed reception. Dr.

s

]

. edge, [were

[P

e Tt i

Caroling, observed that “Data on Vietnam eco;}y:-s]tems ffm*il?cﬁ \1:1&}11; .
volume.” # Science News titled a deseription of tiv study “The
Vondefinitive Report,” 8¢ ) ) .
h?{eccp?ion by t-{m general press was also diffuse e “1‘1;ir:on’r::‘1’uls‘j\ :33
Time magazine conciuded from the report that there ¥ :1{;1_;10'(, idene
that there will bo long-range damage to plunt or aniina e in :\_o.:},lﬂ
Vietnan.” 5 Newsweek was more expliett: “Even with tl’le ln:ilill: o~
voluminous report in hand, neither the IPentagon nor tn:e': _\r“.bxf
likely to be satisfied entirely.” In fact, the article continued, 1 he rea

. *

~evaluation—in the field—must await a quicter and safer tire for scien-

" tists in Vietnam.” ®

; ; O"'oole, in the Washington Post, had his story }.madhne‘-d
“]ilflglrir:az?og %l‘llx-eattexxillg Viet Wildlife." & }Vﬂhagn Hines’ str‘:ur_\ﬁl.xg _
“the Washington E{\{tening Sgar, was headlined *Defoliation Study a Bi
any—-Victnam effects uneiear,” ) o . L i
}IKy511§:3§£;iozx of headlines-in the New York Times illustrates 'th?
equivocal effect of the MY study. Thus, on January 7. a pre.lzlim}um?t
report on the study before it had been released was headlined : “Repor
-on Vietnaimh Defollation Sees Little Damage.” #* A second, _If‘_ebru a }r‘\ 12,
by Walter Sullivan was headlined “Defoliation Study Casts Doubt on

in U A thi ~ahrnare 18, 1ead SSei-
' Long-Teinh Damage in Vietnam.” * A third, Febroary 18, read “3el

entists Stugly Defoliated Areas, Report Concludes ]-toc!:'_like Laterite
Could Resylt.” *f And a fourth, a.I’so by Sullivan, read: “\ Look at a
New Victin} of the War, Plantlife.” *2

* It }s possible that much of the news comment about the report was

- iprepared oh the basis of a short summary of its contents J)_i"upa}:;ed h;.i
Dr. Haywakd of the oflice of the Director of })elfcllzsg ‘Ilmp:nﬁ- 'l\{i‘In'tI |

~- i Engineering and released” aronnd” _{ ebruary ,1,‘ 1963, 1:1?‘&_1_ A "1-

. lrveport and Yhe accompanying NAS aualygls were not releazed uand

" aryey eyt . . C I i )
Eb%)lllltlﬂl(foll);lion of Dr, Touse, “* * ¥ The press,at teast tomy In}o?vll-f-
addressing themselves to a release before the veport lt:‘:q
was available, Although it mentions in the release that it was a 569
- page Ystate-of-the-knowledge™ survey, 1 feel that some of ﬂ‘;“.“’m:
‘ments coming from the press might have been slanted ina "dllzm'ﬁu
way if they had been reporting directly from the report ll.\l:?lt], k e
report carried a considerable amount of factual data and our philos-

N ophy in approaching this problem could not be adequately expressed in

. a 414-page summary.” ®s

By the latter part of February 1968, there was o g:md (Iv‘u! of co'.\!‘zS—
fusion as to the status of the “technological assessment” that the AL
had undertaken in response to Dr, Pfeilfer’s communication. This state

= . . .
T VA en, 21 Peb, 1502, . 185, .

T (Teh, 2, 1s||'..q}, [k
. ® (Feb, 36, 062} B 56, o P
# {Feh, 11, 1!\69;. poA-L . BRI -
.- ®m {tan R 1008, b A-T. B T I

. ™ (Tan. 1. 1068). p. 3, : : ) . L
) W (Feh, 13, 1005}, o4,

0 {Feh, 18, TGS LY.

0 (Jeb, 85 HIBRY, oW,

1 Entter to Mr, Carpenter, op, clt.

e |
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formm! to inv o uses of chemienl and biological agentzﬁ.\l'felffer h'a:hofferc:l‘
. o sor‘\ ¢ anc} is nos planning to bring pressure on the nasocinktion to SDE'JIIMOI‘ an

. i}:hrxlhﬁl a\\ r{:\n\;ﬁ%}:}t\nﬁ;ﬂx} l!;lle s\ltzbjtr(-‘f:-lt.b'l‘l;e Selentiats’ Institute for I'ublie Infor-

; Nt : witl bo enlisted by Plejffer, I 10 *hysi-
cinns for Bocial Responsdbility—has already oITu?\l\i;}?: e-l‘:i\l{:: m'lzi:::; «é:::t:l:_;'fgh{a? id
exprerietce q_f firsthand field research in Vietnam, havingy vi'tcit(\d Il?lspitl"ll‘t ihod-
I_t"thc- AAAR wor't sponsor the srmposiam, said i*feifrer, :inothvr ar--‘hr;imtif)(:;-
Iike the International Red Cross or the World Ho:;lth'()h,'ani'zatic;‘n wi!l be’

wHEL R TR R FW

fleld and get data on the effects of herbicides, This should include Vietwmain in

arveas which are not continually under fire,” Ploiffer said.™

# fied s complexand formidable.

4 There was the importance attached by many leaders of the sclentific
4 community to the preservation of the canons of scientific objectivity
$ which meant avoiding resolution by scientists of technieal issues into

which 2 considerable element of political controversy had entered.
There was the problem of serecning out of the controversy the bias
4 of those who were opposed to all forms of participation by the Uhited

3 Torie: fon - a lar a1t
{ Ioxical assessment by o Iarge association of scientists had heen identi--

E

defoliation program as merely one more marnifestation of a progra

Ato \}'hlch they objected on broader political’ grounds, program

5 . There was the tendency of some scientists to regard the organiza-
ional relationships of the Depurtient of Defense, the military de-

s
G

o conspiracy to defend and justify progra ; -
I hort-term military expcdir.-nctlz. ¥ programs sinply on gronnds

Jtooceology were insufliciently developed fo permit definitive findings
as

“J to the long-range impact of herbicides even in the United States - |

wasment of lrepen'ted and possibly heavier application of herbicide
¥ ;n mll‘ I"} tn{_tlmhfer d_:ligl‘cre:_xt ecology, under the hazardous condi
divns of a diffused guervilla warfave, posed i ‘ !
4k g I : wosed insuper: ‘oblems of
Cdonmitive assessmient. > bosec perablo problems of
I:i,.‘_I-I};irif'i‘f?‘?i‘-“»%jrnen't- _f’f the use of herbicides in Vietnam required {a)
._'.‘. ia , Tesources to mount an expedition, (1) military stipport for

+ gin entry to the combatb area and recoive protection while

Feeineting dts onsite exumination, and (e} stafling by recognized
4 ieatists unconnected with any aspeet of the defoliation prngf‘:lm to

4-1ablish oljectivity and maintain credibilit
gt ‘ aint; ¥. It had become appan
’.','.‘.tt”{‘{-'{\-ﬂm- report was only the first step toward such anI fn&‘a:srslt
.illl‘;derﬁl:l:: llit}l‘mt elgmnrstc(l- a number of questions it had raised
( others. But there nppenred to "OW] s
at further investigation was neec (:(il. i-n-: * REOWING CORRSTE.

e —

* Belentllic Rerearch (Feb, 19, 1068), p. 12,

e . :
; approached. “The symposium would hopefully stimulate people to go imte thed

Thus, by the first half of 1968, the problems of conducting n techno- '

States in the Vietnamese conflict, and who rejected out of hand the

_;E':--_:rr_n{eg;ts, the personnel with scientific training in Defense posts, and. -
« military contractors and their scientific personnel, as al invelved

§ There was the fundamental difliculty that the sciences contributing -
"™

Aoy -y “w e ¥
sswieve they had been used for more than two decides; so that an' .

k. . 5 A = i

.

T e

. Are Amecrlcan seientists capﬂ]_gle of m

issue” an

- issue.

"is that we had the cholee between t
‘a large staff and lurge sums of money to do
- has never dene this. We operate

- report. Arrangements: were made to have copies of both the repore
C 7 and the NAS assessment provided to 2l membersy in addition, the™ ©
©AAAS staff was asked to send copies to a number of consultants to
.. ‘secure {heir comments and advice. - '

\'t.'rll)‘ un.:lulrl;uu.'..v“. -

Phere have been outright attempts to kil the project complcrm mmt'rm'].
aking an independent study or not? 8o
far the situntion hasg been up iA the alr. You cannot get the 3AAS bonrd of diree-
tors to commit themselves to 'such a study, anid I don't think the average AAAS

motnber knows that the study was ever being considercd.

Ho regarded the use of defoliant chemicals in Vietnam as a “burning -
d said; “I hope the new connnittee can gend o group to Viet-

pam, and that it will include people who are concernéd swith this

%

Dean Price saw the role of AAAS somewhat Qifferently:

Our role is far from finished [he snid]. This is a slow process, My own opinion
he kind of operation that would cal} for
firgthand field research, The AAAS
by committees and review field work done by
others. To do field work in the combat zone 1% even more difficutt, .

We eculd have mounted a protest movement which would have achieved
iitte and which would have been oppused violently by the overwhelming majority
of our mumbers. The other woy was to get the best selentifie sturldy done, amd
then have a commitiee of hard scientific competence to review it”

When the MRI yeport, and the accompanying assessment by NAS,

“reached the oflices*of AAAS, early in I ebruary, the association was

unable to take any immediate action because there was o continuing
group 'in session. However, m March, the board of directors met
and voted to accept directly the responsibility to review the MRI

i

TFhe precise function of the AAAS in relation to the MII report
is not clear. From the point of view of most board members, the im-

- portant question was tie broad, long-range condition of the human

environment. Uhe niilitary use of herbicides in Vietnam was decidedly
secondary. The latter isste was alw so inflummatory that any AAAS
committee asked to study both the general environmental condition
~and the speeific issue of {'ienmmosc herbicide usage, would be under
great pressure to deal primarily with the secondary issue. Experience’
had shown the difliculty of organizing a connuiitee willing to necept
both jssues. C ‘ '

“Once tho MRT report had been received, the board decided- to
accopt direct responsibility itself for the assesstment of the report and
of the Vietnamese herbicide issue. It was not accidental that o number
of board members were qualified as biologists or ecologists, specitically

# oChemlent Wart a hot potato for AAAS” Sclentific Resmrch-(.’mn. o3, 1068}, p 14,

* [iletn, .

¥ There wore Rent to membors of the Duboes Committes, and of the Committee on Sclence
In the Promotion of Ihnuan Welfure o they wluy wore sent e nloe presuined sutharities §n
the field, of whom ouly fheee returied their comments before the dunie meeting of the
Haard. However, at the June neeting the Roart reerfvet the benefits of extetlsd com.
pivhis feom Haroht Conlldgs, execalive dlrecter of the Drelfle Bofonce Boarl, wha had been
In Vietnam a fow months earlier, amd had met with Victnimere selentlsty interested in

tho ecolupteal effects of Lhe wllitnry vse of herbleldon,
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(rins, Cotimonor, Heael: ST I U i
v Loamoner, Hoagland, Steinbach, and Thimann :

amd fe;

monez, ¥ ‘ [ the hiologic
Lo ‘;In }1{}3 1.?{_‘?]1 strongly represented in AAAS nmm].)er:’-;?ﬁp
ey ;O,rra‘ 1011'1;:1 not necessarily the particular subdisciplines
(ropi Y c)hfzfo }g imt ';m?abohsm, weed chemistry, and conirol
N i mat O Pt precisely germuane to the MRI Tonort o
i ‘ ' ! : L B ! g .
IE"](EEL(I Vietnumeso wsue, On the other hand, th o oo
.E{:il:ﬂll?ll that the board itself could not
c}u:i:- tlf:} :t:})I'..1-01)?1‘{,«:01191';1{0(1 by the committee of the AAAS be-
can ‘!ppl"(l) ‘n'l )L _ lit;lr{:l ease of m{‘}' suclt report would require board review
and a A any ease, Moreover, the issie w '
t : . s e 2 DS PSHE WAS T
"I?I{i}c:niii?lle f\]\l:%lsl o{ a general scientific-political-organizational nature
oy ke wa __\} 1wt .-'EA_\S should do about the MRT report, rather
oF the e sci 1}1{1 ltc_ task of designing a field study y
ofd o!:fo-zﬂx ;? )101{1_-;_-3 n Vietnam. Finally, the board could, i neces-
v, obf: e advice of a technical committes or of il‘ﬂividuz},l

consultants, in handling the istriluti
Utants, : matter, Distr
as described above, would facilitate this, tnbunpn.ﬁof the MEI Teporh

A -s'I.icssn‘zem‘ of M7 Report b v AAAS Board o f De':!'eétérs
comment of JLf ' , oot oo
0\\'n1[?r:ll;}:'\'TEE:1tIDW, the Board of Directors of the AAAS jssued its
oo pol f?)r;ndo(i“'me]‘m'?n ‘thc use of herbicides in war, The si-aﬂi-emen’t
ot form ¢ ita’II'?}‘ 1;:“‘ of the MDY report, together with the NAS
romentary mnie.i 3 o }Jrf.ml almost wnanimonsly issued a basie state-
e r;f eo bét‘;rd o(f (1'? three s:.}1pp10311entm'y-stnfen'nehts by “some :;n:em-
momer wpud of .1rlect0rs, anda soparate dissen'}; by a singla board
ber b'r'l tene{ an entirely different analyHeal apprg‘wﬁa
i ¢ que;t’ii}ﬁn .:;5 ;ti;:&t.;;tﬁ th?} bo}ard expressed the eonvietion ‘that
roan; stions ung the long-range a s
f!:'{fmcal herbicides remain unanswered:” One i
'f} n'n:r;}-ferm (}e}eferzoxis-effects of the forest defolistion
1 1‘:? ;1 LO qlitest:mmd the use of arsenicals h
sute taken b sonjct it i ;
cordinnh-{ 1:}‘;}'_ :I r_..lemr.a‘l: corponnds in plants, soil, and animals. Ae
ot e 5‘;‘-3“& I;Of; ﬂmge the coufidence expressed by the Iie;'b‘;r*i:. '
% that seriously advers ! i :
ment of 4 ’ msly e conseqiences w
pecur c?r?i:cl;iearl:]’t of the use of herbicidal chemieals in {’Tictnam ‘.;:iq?ot '
;> arsenical eompounds are concerned.” They also took account of the
serious concern expressed by scientists in” Viein o Torect e

l - vty

sni -
saul the board, “such charges cannot now be ansive

O erons o St
rons ’lillfl the “ultimate

_ M{lmgly, the board recommended—
That a field stade b
X ] ¥ be undertalion 1 i B
ol 3 st i i Rnider the anspices & i
fnn mhe’:_'i‘;’l‘;;r:}iih ntl:rl_e rf._l rticipiation of Vi(‘lllﬂll‘l(‘ga mrlm:;gztﬁlg::lmnnm'dt t-l '
e conteag et “ Inr Imth mn]‘u-rutlon. supnart, and pmtovr.lnn s‘- i
e pxlx-ri_nwn?nl w;?k r:‘ Ifq:‘l‘ .ilr(-n. This study, which could well be «lll;-r:;:‘"wl pos
it il rork “m\: tl::;ﬁr, ;;honld provide o detaifed om'lr-nmxlu nli':e'im::r.:l
Of the long-range effecty 1 fgrents . : )
ire aptimual faiure rroduetivity of the go::fr?:-lu:\l?n?‘r?r for sheps it ey 10

Further, we neee fhat e maximum

reloase ititary seewri
vloased from mititary Kerurily, go that the selentbsts eonducting the yiug
¥ may

kuow the areas affecte
N wled, the sgonty used, the qut

tod nppl!ml, g the dosmges

ardei as less

of the consequences

! influenees of- - -
One of these was the extent '

in Vietnam, -

t for the welfare of 1ty . °

possiblo mnour'nt"(‘;r_-rk;l-ovnnt data be -

e board members *
escape ultimate responsi...

red Unequivocally.”

-~

s our hopo

- widespr

. wou _ ha _case s ) of 2 .
~"is not, politically fensible fof the Unifed Nations, the U5, Qovernment -+ =

.z in Vietnam,
sppael, until
ore rellahly

We express especial concern about the use of arsenical herbig
and urge that thelr use be suspended, 3¢ it has not already
the ultimate fate of the degraded arsenical compounds i
determined,

We recog

uize the difﬁcu]riea; invalved in the proposed field studys: however, iE
that the feasibility of such a study may be increased as i re-ult 42
the current peace talks jf[ Paris.

Finally, we hope the’ mcommendqd study
profier the good offices of the assockition in helpin

its findings™ .
“One supplementary state

can be inifiated promptly and we
g to plan it and to publicize

ment; by Messrs, Commoner, ITolton, and

Steinbach, declared that the herbicide program should be stopped be-

cause () U,S.experience wus not relevant, in view of the hizher dozage
levels in military use; () the chemicals inhibited the formation e:f
nitrogen-fixing nodules in Jeguminous plants; and (¢) might cause
anread cliromosomal damage among plants, Moreover, the use o

herbicides raised serious moral and political questions which “ought
to be carefully considered in the present national debate on the moral-

" ity and political wisdow of the war in Vielnam.*

A second supplementary statement, by Messrs, Roberts and Thi-
mann, took specific exception to the first supp](i!nqntgry statement, and
held that “the use of 24-D and 2,451 for defoliation of forest cover
probab)y represents a military device for saving lives ‘E]lligt Las an un-

“precedenied degues of harmlessness to the enyironment,™ ™

A -third supplementary statement, by Messrs, (:rlass, Hoag’lnﬁd,
Holton, Klopsteg, Price, Rees, Rieser, Roberts, Steinbach, and “_0"](53
agreed that United Nations sponsorship of the recopuniended studsy

Id be desirable, but insisted that “in case such a course of activin.

" should reserve the option of initiating and supporting such a sty

. mation,” and that enongh'was already kno

o {» a5t Plose sluning the stalement were
- Ther

through some private institution or special panel of independent

observers.” 10 , _ , N -
A fourth supplementary statement, by John A Wheeler, a nucleay
“physicist, expressed the view that 20 years of ecological rescarch g«){lﬂd
not produce “an order-nf-magnitude merease in the available infor-
wn for the inunediate policy

Qecision. He recommended greater effort in disseminating Lerbicide
information, issuance by the United Nations of limits en arsenieal |
herbicides, U.S. research on herbicides in the United States, amd ac-
~ceptance of the existing situatinu in Vietnam in which the loenl people -
had the responsibility for deciding the military use or nonnse ¢
" herbieides. . n .
A clavifying exchunge regarding this action by the AAAS hoard
*appearcd subsequently in the pages of BioSeicuce, the jonrnal of the
Aweriean Institute of Biological Seiences, Prof. A, Carl Lenpold! of

' o Us i e H . Baard of Directors of the
# v QOqn the Use of Horbleldes In Vietnam” A Srszfnrp.ont‘ hy the B ot Directars of She
Ameriean Assoelation for the .\(I\-anw:mnni,ﬂg El{\i."It“r'i"-':‘-hl'{i:t‘i::ﬁ;é‘l:;é‘:"m"'i}, nnii ICh:t“]Ell““?'
Talter Ot Robocts, Prealdent ; H, llentley Glasd, Dresbilenfbocct ;
“““u:‘lfxfrry ')'tlttlll'llll'll“l‘; Fladenn Hoagkiad ! Geradd Teltow: Mina

frd of IHTectned |
Thimenn ; and Dhel Wolle,

Paul 1. Klopsieg, Trepsirer ¢ 1
B, ‘ltmm:"lminnnr.l M. Ltlewer; IE B Stelubach; Kepneth V.
# Ihid., pp. 24803,
seo Ihid,, p, Sk
W Yo,
W Lulenr,
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the Departinent of Horticuliure at Purdue University, in an editorial
statemend § that the effeets of militury heabicide use should he
stindied 3 bu acted strongly against the position taken by Messrs,

fact, have serious long-term ccologicu! consequences, They went on

to suggest that the Leopold editorial “* * * peflects confusion re- -,
earding the vole of scientific judgment in the social issucs which -

involve substuntive questions of a technical nature”

seientifie evidence (3 Tequired to evaluate thé extent of {be hazard assoclated with
a given benefit. However, 4 judgment which determines whether the estimatead
Eazards outweigh the estimated bepefits is not o sclentifie muatter. Such a jiudgment

Every technology [their statement continued] involves henefits and hazards; " ;

dor 3, signed
te of the
in ehenl-

Tho response of the 1){;&)n.a‘tmiznt' of State, dated Septe
by Chatles IS, Bohlen, Deputy Under Secretary, t
fact that “there are differences of opinion on the use o

- 4 Comuwuner, on, and Steinbach: ** * # With 500,000 Awmerican cals even among the members of this distinguished grond Lo recalled
4 len in a killing war in Vietnam, to assert that this herbigide cannot that limited studies, already made by (.10\'01';';1}3\«11t ‘ppencies, hadd
'y be wsed in protecting them, when we use &7 miilion pounds of it per “failed to reveal serions ecological disturbances™ It aeknowledyed,

i oyear inoour own country, is fantastie.” % The three AAAS bourd . however, that “the ultimate etlect of these .Etcrlm:nl(;s can_be deter-
3 menibers whose, position Leapold questioned, replied in o joint state- " mined definitively only by long-term studies.” SAecordingdy it favored
7 ment in the December issue of the same journal. They veferred to Dr, o -such a long-term study in Vietnam. However— - .
& Fo-ter’saszurance to the AALAS board, by letter of Septembor 29, 1967, ;. o Such stndles in combat areas are obviously Qiffirult at present. The United .
,} thaf—— - _ . - States will be happy Eo'?(iopca;"i\te i;ir:l‘(ti)m?;:‘}i‘;;:‘!;?(flt";m‘::ii:;:-;}t:gll“ll;::hbtifl:h(‘l;
P 3 ified soicntists, bo side 1 side our Goverum 1 : ; Uty a8 s00t 4s pract ea‘x ¢, Lhe p:. :”u its shou ’; ..':-n.- wtedd o ¢ b
; ;.}.(31)11&?11.&“1(;? (;,:illtfl{tlmrFit}l)lsi.:h!l:it\]‘:)u,]ifl(;l;:}'[é (t)lt:.fttli(:st*r?uusl%'uzttl\'l:!r:s(:i::ot‘::;létl;lﬂ}ng;i : their selentifle competence to insure acceptance by the scientific mmmt{n‘{u "
'} will not occur firom the military use of herbicides). : The AAAS Jetter to the Sceretary of Defense expressed gratification
j 2y Enless we hafl eonfidence in these judgments, wie wourld not continue to at the MRI survey: Ibut it noted that ¥ * % gn a number of points
3 cuplag these materals. - . .o e information is lacking or insufficient.” S _
4 The respondents insisted th:l.t \-'ﬂmt' was lnvﬁ’lg”t‘.d was E‘:“C-l(m‘;lﬁc ]”dg- The [AAAS] board has concluded that & study should be conducted of the
s ment : whether the use of herbicides by the military services would m Yng-terin effects of the use of ehefnical defoliants on the eeology of Vietmam, and

- has proposed that that stady be cagried ont under the U.N, auspiees. A majority of

the menthers of the board have added a supplementary recommendittion that the
Uaited Siates aysume responsibility for such a study {f the United Nations is
unnble to do so. ' . C- '

~ The reply to Wplfle's lette - to tlm-Dup;u'inmnt of Defense, dated

August 24, was signed by Jolih 8. Foster, Jr., Divector of Defense Ie-

- search and Engineering. Tt egpressed gratification at the interest of
' the A.A:\LS board{ and repeatgd the earlier assurance that herbicides

"3 must be made by an individual on ethical grounds, and by a society on the hasis would not be used if COHI])L‘EEII‘F opini(m Toumd them to lave seriously
Eof pelitical deciglons, which it is to be hoped, reflect the moral views of that , - . Co ety oty L Wl ey M
% soelety, T4 s perhaps nseiul to point out that the Governtrent of the United States, [ - ; ’ ’-“d‘ erse cﬂ’"refl?‘e“cf‘f" The lettet (?011111 ued . - oL
“ ks aivedy forsworn the use of certain weapons in Vietnam that might con- .. : - # # ¥ Wo have continued to guther duta and to reevalaate-all availakle data
Jevivably, in the short ren, save the lives of some U5, soldiers; nuclear weapons. i and technieal judgments, While there are o number of sclontitie guestions lett
3 The present question is whether the chembeal weapons pow in use in Vietnam ! unzoswergd by available studies, | these questlons apparentiy woeualkl aof e
4 anght to fall under o simitar proseription, Leopold is, of course, free to oxpress : answered by additional, short-term fuvestizationa, On balanee, we vortinue {o e
A bis own view on the moral judgment, but he, and other responsible membery of eonfident that the controlled nxe of herbicides will have no tong-term evologicnl
e selentife commueity, also have an obligation to refrain from confusing their . Cimpacts infmical to the people and Interests of South Viernauw, . .
fown woral judzment with scientific fact.® - - e " Before we started the herbicide prpgram in Vietnaly, we spent @ yéar stmiying
. A : 4 . ) .3 . S : . the effoctslof herbleides on experimental plots in Bowtd Vietmom, We had alse
e "’vc}“_”’ﬁff”‘“ of LAAS Corvespondence with Stale. Defense, and Upited ™ - ~eompiled & botanical suevey of Bonth Vietnany i copy of which i attached, Go
; Nations . o A ol several occasions we have sent selentixts, both from DOD and the Deparimaent
i & vine the AAAS bhour wbinee, loffers were sent . .19, : ©oof Ageiculture, to South Vietnam to search for evidence of adverse conlagica)
uygczﬂlof.“]"r‘ t.h\.",\ .\ \s b fu}(;l .n]::;‘_“,?'?{"h]([ii(;i N N l(‘t'ﬁc_l‘!f {[1‘111‘,‘ Tlﬂ% t];)’- - | change, The Departient of State and ATD have alse made evahutive surveys
F39h3, over the sighature of Dr. Dae ollie, execnlive olicer of the . A utilizing cousuliants from unlversitivs, the Departinent of Agrienitore, and
3 .}.\ AR, fo the Seeretaries of Stite and Defense, and {o the hovmtau‘y . ! the TL.5. Forest Serviee, T'o date, ail'of the roports of these surveys industiie bo
f0eneral of the United Nations, The letter to the Serretary General E"l_ﬂt'l;uc ﬂf[;‘t'rlmtlﬂ{:tl;‘cr;e ocnln;.:iv:ll01;&-(1:-5. I N "
S ey . of : ¥ . H x . Eystematie sclentifie investigation. in combat zones i vittually Inpos<ible,
ireansayitied a e statoeie v e of diveetors, ¢ Y ' e , ) 1
:'3-‘[-:-] l‘ “I”:* t " t'”{} ..01" t[“" “f.( ft." nt I’-Vl the ) 5‘{!] E ) l“"l't “IT ."“‘(} | . Substantinl mBlary protection f+ requuired to secure o area for menningtul semdy,
i N that consig ('I.ltll)_!l . J.{! given to the rosesn that tho | ;‘llllu i Therefore we have devoted eifort to <stidics of analogous areas, We »upporhid fhe
FNutions asssne responsibility for a study of the long-term effects of 4V Departiment of Agvicuiture In a feyett stady of herbicides fn ateins of Buerta Ricne
4t he use of chemieal herlieides on the ecology of Vietnam, Thix, said b "1"11 T;'**"*t“"mt‘:h ﬂ!‘;‘ similar to urtl‘“ﬁ of South Vietnam; a vopy of the report on
St Jel fer, w Feon maeans of insstrine obioetivity : H e H : . tll‘.‘i'l! nyvestiyrations by also attachel, K .
%r .* . 1. f.“.!"‘ ”“:,‘I,‘k’ tl,, ,‘1’,"} ,m ',_"f mqm'::"‘ 0 ’:“ tl.,m'.Et;) .u-lldi Iflt;.“?iu{:”{r"l \ - *We have benefitted frony the-experienee of othiers, Far example, arseuieal
>';"-“‘ ipatton Lo e response, . ngst. 5, BEnla by JOse N0z horbieldes have been wsed extensively in rubber amd oftpalor plantations in
gennctt, Under Seeretary General for Special Pulitieal Jdfaies, indi- _ Malaysia for over 20 yenrs at application rafes 3 to 6 thaex in eXerss of thase
Heated that the _Q(-‘-rphn-y Genernl oifered assnrameeg % * % thnt the. . usidd L :"iollf(}li "xi]'fllillll.“pp:lﬂ‘ﬂ”}' without ulverse effovix, The ll!.".-l‘_lﬂ'l':ll W
. "gu::.tti-r of chaniead and baeteriologieal weapons @5 receiving his very, {'{ﬂl‘r‘mé':‘{‘: :{dimethyl aestnte acld) Is one of the least toxte of lerhicides to
| % T pit e L] - . . o MRS . . .
g Tome nttentinn., . We are, of course, continuaing our tnvestigntions nnd purveys, T belisve e
i have conslstently tuken o responsible and opetsninded appreacit o the heghi-
18 RnSafenne, {Septomber 1068, val, 18, No, 03, p. 853, * i elide progeam ol the Department of Defonse, Ax soon av peaceful combitions
% Lettern,” Bobelence, (Dicembar, 10653, p. 1997, H return to Vietnatn, and systematie selentlfie (nvestigatlon pecomes foasibie, wi

wlll support addltlonul stwdley In 031 ways that are legal and proper.

6&’\ | | - @7) ,




Stete Department Attempt at £ orbicide Assessmant : foe
One oflicy lon that seems relevant to the ealls for an immediate
on-the-spo v of the effects of repeated vse of herbicides on the

Vietnamese wog : s \
anspices in Saigon during September 1963, Apparently no single

the culmination of a number of wirelated developenents: .
Tha request by the AAAS board of directors that brought in
the United Nautions, as well as the Depar{ment of State;

= L
nam where herbicides had been used;;

“munication with the Department of Defense on the herbicide
jssue; : : '

national Development (AID) over oceasional instances of inad-
operations;

_the use of “poisonous™ herbicides (which the Vietcong guerrillas
apparently aceepted at face value) ;
The possibility that “world public opinion™ had been influenced

. decumented sonrces; :

- qiired some degree of formal reassurance,
Apparently, the berbicide program in
jected to repeated reviews and assessments within the oflicial U.5.
i=sion to Vietnam. A report by ISlizabeth ¥ond in the Christian
“eienee Monitor, in late 1967, noted that in the spring of that vear,
“Following damage to rubber trees and to fruit trees, the military com-
naad reportedly ran a reassessment of its program and banned some
of the more volutile herbicides it had been using and extended the
rivlins of prohibited operations around plantations.”™ A more extensive
A
from Miss Pond, “no one in the mission questions the use of defoliants
where military gains are clear ecut and accompanying agricultural
losses are minimal? Tlowever, there was unecasiness “shout the actual
practice of defoliation, about the doetrine and guidelines under which
it is earricd out” A subjective indicator cited was that “QOune Aneriean
ficinl in TTT Corps, the hardest it of any of the corps by unintended
fullout, gave the indgment that virtually every farmer In that eorps
kiiows of the defoliation program and disnpproves of it.” Aecordingly,

mensaring pofential military gain agninst potential economic and

for a technical stidy on the poteney and duration of effectiveness of
soma of the chemienls used.” Tn addition, the mission officials—-

g * ¢ * wonld like to ran a check on the putdellaes pevw In use ol defolintfon
i operationy, They woulid ke to reconslder the permitied margln of ervor, the ads

o et T T

"

ogy was an assesspient under State Department

vector was reaponsible for motivating this assessment; rather, it was

" The fact that the AAAS board of directors was still in com-

The apparent concern of oflicials of the Agency for Inter-
verient damage to crops from military herbicide spraying .’

The drumfire of propaganda from Hanei and Peking, charging

by Communist allegations that required eomtradiction from weil-

The possibility that Seuth Vietnamese officials and public _1;53.'— o

Vietnam had been . sub.

ament was in progress in December 1967, Recording to the story |

there was an apparent need for ¥some workable rule of thumb for

.- The fact that Dr. Fred IT. I'schivley of {he U.S. Department of -
Agriculture, at the request of the Department of State, had made -
ecolocical observations eavlier in the year in some aveas of Viet-

P

political Joss. The economic oflicials, she sald, “have asked veeently "7 7

7y
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justment to changed conditions due Lo time lags Letween conceptio d exceution

of operations, and duration of authorization—courrently 1 year.
They would like to #ind out how rouch the danger of low-altl
the uther delicate controts necded In nixed forest-croplund a
The more extensive, assessment by the Department of State that
took place during: 1968, under the sponsorship of T\{ﬂb:msudor Ils-
worth Bunker, was reported in Saigon by the U.S, mildion, September
118; the text of the basic press releuse was as follows:

’
ug affects

: L In keeping with the U8, misslon's policy of continualiy manitoring the T8,

zole [n Allied herbiclde operations in South Vigtnan, Ambazsador Ellsworth
Butker established a special interagency vommittee earlier this year to make 3
comprehensive review of the program. The herbicide prograan, which is wnder
the vverall direction of the GVN and supported by US, militery and civilinon ele-
_mentx, has been an integral part of the allied nilitary effort. The comtidttee’s
tusk way to wssess the milftary benefits of the progriun In relation to its econoie
costs and to study its effects upon the coblogy of the country, The review indi-
-eated that i gencral herbicide operations o Vietammm have been accomplished

without signiticant dainoge to the ecology of the country and that the military |

“benefits in terws of lives saved and other fuctors have far putwelghed certain
kirpavn adverse econoile effects. The cosunittee, however, recommended certain
steps to reduce some of the economie costs as noted below. o :

Asslsting the cotumittee were n nunher of sclentific and technical experts,

- Csome of wliom wete brovght from the United Stotes for this study. Among thoem

wias Dy, Fred L, Tschicley, an authority oo tropical ecologs whe 1s with the UH.
Department 6f Agricullure, He conducted & sepsarate investigation of the ecn-

"~ logicrl consequences ¢f the defolintion in Viefnutn, The full text of this study

is attached to this press releaso, .

According to the tindings of the committes, the vse of berbicides arcund base
perimeters, along lines of communieation, and asaitst enemy Infiliration routes.
staging and base areas has, both in terms of offensive and defensive action, re-
duced the number of men and amount of equipment required for comnbat missions,

LEeenved inaterial and faciliries, and, most huportanly, hetped to save.ihe lives.

| of many Vietuamese and Allied personnel, C

The military benelits of the use of herbicides against enemy food =onrees in R
. Tood-scarce highland arens in I, TX, ITI corps, the only areas where such operne
tions are conducted, was more difficult to assexs, There way, however, conslls
erable evidenve that food shortages for which hevbicide operations were parily
respanxible, have created logistical problems for the enemy by causing him ta
divert hwman and other resources to noncombat activities. ’ -
Leanonie costs were fouud to be sizable. The principal cost was in lost or
Ldmnaged timber reserves and merchantable timber, particulasdy in war some D
where seeurity eonditions have not permifted salvage offorts, There were other,
tminer econowmie losses for accidental damumge 1o various crops due to spay of
&vapor drift, enquipment failure, and ewmerzency jettizoning of boerbleides, The
eotniitice eonsidered it within the capabitity of the GVN and the USG, however.
1o reduce and elimivate some of the ccobumie Costs of the progrun, princijally
theougt: salvage operations and reforestation,
. Thns, in weighing the overall cost=, problems=, and unkpown< of the herbicide
presenms gEuinst the benefits, the connnittee conchuded that the Iatter outweigh
the former nud that the programs should be continned, .
CAlso avatlable for infermalion to interexted correspondents are eopiss of
sgeveral other pnpers prepatad for the committoe on a number of techaival sub-
Joets, dnehuding spray drift, the toxleity of herblefdes used In Vietnawm, and the

- persistence of herbicldes ln soil aod water.) -

Quiry Lesponse L : _ - :

At asked about implementation of Psehirley's reeomamendations asstor other
{ntormation concorning progriin cunh'o_ls amd exveution, we would respond, ns ls
necessnry nhd approprinte that: {a) Yes, controls and moethods of execntion of
herbiclde progrums were reviewed; (B) No redleat no deficiencles were found that

we Ellzsbet Pond, "L".S-I. Offleinls Review Viet Defollntion.” Ohrlstian Sclence Monltar,
{Dce. 27, 1007}, p. 4. S

.
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do-0d) Details ing controls and the implementadion of herbicide pm"r;nns
involve seeurd urmm ton and cannoet be discussed.

Accompanyving the ofiicia) press release at the Saigon bricfing were a
‘number of papers that lind been prepared earlier, Throee of f [L‘uuw were
unelagsified, One was a detatled veport by Dr, Tschirley-—“An Assess-
‘ment of Iicological (‘oannmu*ow of the Delolintion Program in Viet-
e, dated April 12, 1968.22¢ The other two, both by D, C

Chief of the Plant Physiology Division, ])ep.utment of the \rmy,
Fort Detrick, Md., were: “1‘0\1L1t\' of Herbicides in Use'in RVN}?
dated Apuil 3, and “persistence of Hexbmdeg in Soil and W aier"
dated Aprit 6.

follows

- The manzrove vegetational complex was viewed from a helicopter 0v<-rﬂ.igl|t of

the -Bung Sat Spocis] Zone (RESZ) on Mareh 18, 1068, Defolintion of tlw man-
prove in the RESYZ wag started in 1006, but most of the defolintion fiights were
made after JTune 1007,
sprared in 31062 wus viewed from o C-123 overflight on April 7, 19G5.

Zemidecidnons forest in war zones C and D were swveyed frown & O-123 on
Mareh 23, 1063, & more defailed acprial surveyr was made on Mareh 27, 194635 from
a hizhaving Porter nirccafe. Helicopter flizhts were also wade over many ol the
aame areas, and some now areas, in the conrse of being teansported to and from
apeaifie aveas tiint were surveyed on the groud.

Gronnd #rveys were made from Specinl Forees eanips located at Thisr Ngon,
Katem, Tong o Chowm, and Ia Dop from Marveh 20 to April 1, 1962, inclusive
Beverl hours were spent in the forest at each
yefs
defolintion on wildlife, Yo nddition to the personal observations, men at the camps

were questioned Tezarding the effect of defoliation on thelr operation, thelr im- - -
pressions abont the relative diffienity of human mavement in the forest {2 rough-

mensare af the densicy and evmposition of the ground story u-"c,t.tt:on), nnd
sizhiingzs they Lad m.cdﬂ of wilalife.
Aerial and gronnd surveys were eoncentrated in war mnm r and I Tacause

Iaroeiarens Lave been sprayed with defoliant in those zones. Portions of € and - -
I zones hive been sprayed 2 and § thnos. There are no othoer areas i Victnum
where gaell laree blocks have been trented or that have been treated #0 intensively
fan exreptinn to that statement wonld Le the DMZY, Thus, the eeologiesl con-

seuenees of the defolintinn peogram would be expecied to be most evident and

most easily define in those arens. War zones © and D were also nccossible for -
aerind surveys andd the locntion of Specinl Forces canps 'lﬂ'mﬂt'd the opportunity

of rloze ohservation from the gronnd,

A voncluding introductory rewnnrk j% necessary, This repart eau in no s»nsf- ho
com=llered o eomplete, authoritative assessment of the eenlogio effects resulting
irom defolintion of forost canopy. The eonclusions reached arve jundmmnents hinsed
o prior experience Awl the necessarily fow olisereations that were !li)"bﬁ?ll‘lt in
an area of war activiry within the time frame demnndoed,

e Subatantiafliv fhils same paner appeared under e title “*Defalintion 1n \'Eﬂnnm.
Belenee {vel, 103, Foh 21,

“reeommendntinns whivh ernil

SHEL) The desleatdlity of eralagle rowqrrh In Vietnam afier the wor emndd’ enanot bo
avepeinphavirml, The pfeseareh shoubd e adminlstoend throngh an fnustlinddon that will
pravile eontioodly and breadth for the pevenreh progran, The eppocinnley of entaidishing
ceolngic rerearch naeter the Enterpationnd TVologlen? DProgepam glionld e explored,

2y Conttuaning asseprimont @f the defullathen program nw It afferes focestey cnd waters
shed valuew shemld be pade, Grovl abscevations are most dealendde, bot aeelnd Hur\fﬂu
durlng varlon sensonxs of the year wil enutribite mueh good intormatlon’ (p. T86).

I8, Mina-
vik, director of the plant science Iahomtou and v R, . Darrow, -

The 'l‘sdmh ¥ paper enumerated the scopc of }ns m\-estlwahon as

A mangrove aven on the Ong Doe River that bnd been " -

location _to assess defoliation, ;
tion, suecessional paticrns, and to get a fecl for the possible efflects of the -,

19603, e TTO-TSH An Important addbion te ihe Seience: i
wetleda, ant Incduded with the paper released i Salgen, wad o eoncinding we etien of . .-

e e

st m‘

A, Climatic effcnts

Alleged effects of defuliation on climnie asspsy r! as fillws ; previpitaiiun, no
effect; ground temperatuve, inereased ) wiad =poed at groumd level, hiches, S
mary ! no great effect on hilgher pl.mts and animals s “mizght temporarily arfect
Lower life ftorms more dependent on speeifie mmrwhmatw niches for growth and
survival” (pm, 41-42),

‘B, Biferts on soils -

Axpressed fears of Mterizatlon {etnversion of oll to hnedened, fufiriile fori)
aszes=ed a8 follows : only about 30 pereent of Vietnnmese soils satisfy 1he condj-
tion for lnterization, *Under natural conditions daterization 15 2 long-terin proeess,
The process is speeded up when s0il {5 exposed to direct salar radiation and wind,

I do uot find it reaxonable that the defollation program in Vietnam wonid hasten.
the laterization process shpnificuntiy !Joc"mse bure s6il does pot result fron
defoliation™ {p. 4.£),
Possibillty of =nil erosion: tnformation insufficient for assessmont {p, 411,
Possibllity of dcstrur‘tion of soil mmroorg'lm‘-ms o & # ghould have no detri-
ments) effect” {p.45). - .. : :

. Effeots on plant and animal poprlations

(1) Mangrove Jorest”
Treces wore !\IU(,‘(I 20 yonrs Is a conservative estimnte of the time needed for

" this forést to return to Its original cendition™ (pp, 46-17),

JPhere has been a steadily ine reasing fish cuteh” [This siegests 11 Lat in man-
grove areas] the aquiitie food chaib has not been.sericusty disturbed™ (p, 45y,
It is reasenable to assume thal there bas been sone reduction in bind opala-
t(lon‘j‘ [but proportionatels iess than the ratlo of area treafed to total aread
p. 40).
- "Effects on otlier forms of anlmal Jife are unknown, but surely tiw Toptdation
of invertehrates in pnrtu.nl‘lr has bem\ redueml 4 [Bht m.L to the puint of

% wextinetion.].. C e e e ) T e

(2). Scnmi’miduow }’orcst . )
Acmal area troated is 8,140 square L;Icmmfeh plus 460 square lm{-'m org nf

- mangrove forest ¢ fhix s 16.2 pereent of total forext area. Of this, about 10 pereenr

was troated 2 or 3 times. Aren studicd Bid been retreated most intensively.
[ilowever, this wais the dry season, and “there could not have leen & worse thme
to assess he ecologic fmpaet” on semidecilunns forests] For single trentmenr,
1o Yereat or lasting effcet™ was foaml, but multiple trentment wonlid have »g far
‘greater effect,” [There is Yirle knowledge abouk relative suscepiIility ol fnreat
specied in Yietnam to }wrhludm or about natueal regenecation in fropicil
Sorests,] (1p. 49-53.) :
C e greatest danger resuliing from ropmh « defollation treatments in \'ivtm.u
is that such areax will be favaded by bamboo® (p. 56y,
“Phe greater the number of lmrl;imdll treatienty the greater the harm to

animal popatations™ {p. 55). -

The report on herbicide toxicity re pmt"d the fndings collected by
the MRY Tepord respecting 204 ~Dand 2 2,L5-T0 T fonind “no synergistie
toxicitiea™ in aninmals as a result of nsing these mistuves, Tlowever, the
effect of “orange” (a combination of these two herbicides) might be

fatal to fish mulvr some conditione, although, ~there have been to re-

ports of fish kill attributed to hevhieides” With respect to encodylic
acid, it was “currently being employed at 2 wfe no higher than 053

- pounds per aere, [and necordingdy] it isafe o assaoe that there will
. bo no harm to nan or animalx at these use pates, The high tolerance of

rats, other laboratory animals and tish to this herlic el ]rlu‘o it i oa
sufor ‘Mw'(n} than herbicide oringe, With respect to piclonun “white™
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4 was not to
“#r at the use
-3 The report
“Heloram as the most persistent. However: “In Puerto Rico tests, the
wnount of chemical remaining 6 to 12 months after dirvect ap;}ﬂication

» the soil of piclornm in amounts four to six times greater than that
sed in RVN defoliation operations was insuflicient fo cause injury
©» planted crop seedlings of all but the most sensitive crop, soybeans,”

Sk
e

eing employed in Vietnam,”

ikt

DAL
(=)

A

covinces taken from 1966 to 1967 defoliation targets, no persistence
47 herbielde was fownd 11 to 17 months after single and double ap-
lications of white,” Agent orange was not persistent in soil, and the
wemicals “disappear in 1-to 3 months at the rates of application
sed in RVNL” Agent blue was “rapidly absorbed and inactivated in

ey B

s T

+ favr days after application of eacodylic acid at rates greater than the
gallons per acre used in VN’ o
The reception among “concerned” T.S. scientists of the data released
¢ Saigon by Ambassador Ellsworth Bunker’s interagency committes
a3 not well documented, Dr, Barry Commoner called it “pretty bad.”

Y The eonelusion I reach [Commoner iz quoted as saring] is that the people

i

oy et g

445 gathered from the alr the damage must be-pretty bad™ o

@ The interagency study received comparatively little mention at the
LAAS meeting in Dalles, toward the end of the year, In particular,

¥

t ¢l

wz Bunker assessment as meeting his requirements. _
“nited Nations Actions After Appeal from A4AS -

- the United Nations in the fall of 1968. One was the adeption with-
$:1t objection by the General Assembly of a resolution that propased
i} donvene in 1972 a United Nations Conference on Human Enviren-

bt

1 to submit a report concerning—

£eld of human envicenmenkts

{&) The main problems fiecing developed and developing countries in this
area, which might with particular advantage be considered at suel 2 con-
fereuce, Ineluding the possitilities for increased interuntional cooperation,
especially as they relate to economic and.social development, In partieaiar
of the developing conntrlies ¢ - :

sary for such prejmeations; i
{4y A possible time and pace for the Conference; | o
(r) The range of finapclal lmplleationy for the Unlted Nations of the

holiding of thie Confercnee™™

weseneeh (o 34, 190%, p, 190,

37 v General Assembly Resobutionz, 200 reguing seanion, Tesnlntion minpted 2308 IXXETLS,
T 2, AR, 1T000d Meaaey mestlng, To ecmnrent on thid netlon, Sennkor Muskle, Apr. X,
evlaee] that "The nailona of the world mast develog coslagicn) eonsclrnees, ah nwarenosy
Suat we ape all a opart of a wlogle ecisestemn developad aver eona of Lime, Our alteration
3.’ that ecoaralein puth n beavy n-x;mmlinmtx nn man to mannge the Tnmty of the snwitons

Cifeent to mesuree his own moreiond and the guevlval of those ather speelen oanentiod to Tife on
At e affered A resolulloi {8, led, 170) thnt thie Unlted States shoulid actlvely magogurt
Cwpird gﬂr"-'!pnt-r in xuch n ennference-amd annipt in {63 Lormation. {(Congronstomal Hecord,
-'.I'-J"‘Pr. 3 1080, e, BABIG-83531.) . [

isidered toxie or hazardous to humans, animals or

bicide persistence in solls and water identified .

arcover, “As confirmed in bean scedling tests on soils from two VN

il5™ so that “susceptible crops can be planted directly in soils within

% ho distribate the defoliants dou't know what they are dolng, If the. evidﬁa_ence '

% - Pfeiffer, who had been insistently calling for a field study in = =~
§ ietnam of ecological effects of herbicide use, appeared not to regard | -

4 Two actions with possible relevance to the AAAS request did eccur |

ent. In advance of the conference, the Secretary General was called .

(a) The nature, scope, and progress of work at present bcing donc fm the -~

{c¢) Dossible methods of preparing for the Confereuce and the time neces- -

1 eTra stitl ‘o’ an AAAS efforts to unch Vietnam ecologlonl murvey, Sclentlae @+

The other UU.N. action was an Assembly rezolution that, amony other
things, called upon the Secretary General to “prepar 1Cize re-
port ™ * * based on accessibie material and prepared v ¢ QFslet-
anco of qualified consultant experts” concermng “vari “pects of

- the probiem of chemical, basteriological, and other biologizal weapons
L 3 =3 b 1
% &

2 The report was to be completed, if possible by July 1, 1560,
The position of the United States toward cheaieal and biological
warfure, insluding herbicides, had bren deseribed to the TN, General

- Assembly, Deceinber 3, 1966, by Saiwel M. Nabrit, US, Ashassudor ta

tho United Nations. 1le smid the 1.8, delegition would suppore the
U.N. endorsement of the Geueva protocol of 1025, As anderstood by

b ;
the United States, the Geneva protoce]l of 1925, he said, “prohibits
the use in war of asphyxiating and poisonous gas and other shinilar
gases and liquids with equally deadly eflects.” However, % * ¥ tle
protocol does not apply to herbicides, which involve the same cheini-
cals and have the same effects as thore used domestically in the United

“ States, the Soviet Union and many other countries to control weeds
~and other unwanted vegetation,” 1Y

The AAAS Board of Directors invited 1o its October meeting, for
the discussion of the herbicide issue a number of persons fuvolved in

“this issue in or for the Department of Dedense™ At this meeting, a

public symposium dwas planned for the annual meeting of the amsocia:
tion, to air views on the MRI report, the Tschirley veport in Saigon,
and other aspects, Dr, Pleiffer, who had apparent f}' not. been satistied
with either tﬁe MRI report or the subsequent Tachirley investigation,
n few daysafter the board mecting. otfered to the Comnrnitree on Coun-

~ el Adfairs a resolution that the counneil ask the comnittee onenvivon-
. mental alteration to appoint a subconsmittee to conduet the feld study ™

- called for in the board resolution adopted the previous June.

Rencwed AAAS Apped) for Field Ecological Investigation -
When the AAAS membership convened at Dallas, at the claze of

11068, the status of the controversy over military usce of herbicides

Vietnam was as follows: _ . o
The Department of Defense had released considerable technical in-
formation assertedly relevant to its conclusion that no “seriously ad-

© verse consequences” resalted from military herbielde usage; and had

sy

iven assuranes that the nssesstuent program wus continuing.
The AAAS board of directors had urged speeific reductions in the
vogiam, and had not revised this recommendation upon receipt of

JOD information, ' .

w2 Jeneral  CAssembly  Resolutlons,  23rd  tegnlar  sesslon,  Resolution  Adopted
S4N4- A (N XTIT), Dee, 28, 1068, 1750th pleaary mieeting.

o Represeutative Robort Kastenmeles, ot 30 1000, bk proposed o pesojution (H.Can,
Eou, 4333 that would reatiirm the “longstaniding pulicy of the United Siates that in the
event of war the Unlted States kball tiuler to clecimstanees petart to the uoe af Wilelegleal
woeapens or the nde of poleepous or [noxlons] coscs unless they are Arst gsed b ogr

©oenemien” Both the Depurimonts of Stofe anmd Defease oppe-ed passase of this pesoliithog,

However, Sinie's opponliion wis baxel on tlie proposition that (8 was pedamizat hevuse
the Unltend States wos alremty commlited to refealn trom the ixe of foree of any kimd
ih & nnper cantenry to the chiarter of the Unfted Nutivns, Departsent of Defenss spponis
tlaon wis piso buxed on the furiher consideration thnt other conntelea were aetively purs
widng progeams o thils deld, amd the propoe-ed resedatlon wonld posstbly Soensioee na-
cevtiinty Tnto the necessney planalng of the Department of Delenase (o prepwetng to otect
pertzibde Tont e gedloaw of nld kinds”

ML Thenn Were ! Measrs, Bodney Nlehols and A, T TInyward af the (Wve of the Tvrector

of Defenks Resenreh and Bugtuvering; and Drx. Minarlk and Techieley,




q

4 AAAS had nable to find o way to enlist the resources of the
TN i the o of an on-the-spot study; the study performed by
0D at the inT®ee of the AAAS had been limited to the open litera-
‘Fire, und had'not involved the collection of onsite data; the State De-
Frartment's release of data in Saigon had not mumted those who sought
“Hnsila data, '

cieipnte in a study of the nse of herbicides in Vietnam,” An account

= follows:s .
tn 2 heated meeting fu an overheated room on Monday, the board’s inclasion
% Vietnam in its original resolution was challenged by conucil members. The
T:tmaek wae opened by James B Ross, vepresenting the Nature Conservancy, who
4 that the hoarnd should concern itself with other environmoental bazavds and
Ul onet single put Vietnam. A resolution expressing the agreetnent of the
1edl wwith the sense of the bourd resolution to conduct a study of the use of
iebles in Vietnam, but advizing changes in the language of the board's ovig-
1 resolizion go ax to delete mention of Vietnam, was passed overwhelmingly.
G o passing sueh o reaclutien, the conneil was taking o positlon shinilar to that

Accordingly, in the annual meeting of the AAAS Council, in De-
e $068, the board of directors announced that the AAAS “would

57 he eouneils response to this announcenent, carried in Science, was -

A pdbed at the 1966 AAAS meeting It Washington, ID.C. « ol

Tn aevordance with this advice from the conneil, the board revised fts resotu-
ricn to read as follows : . : .

¢? s wartime wse of herbirides, but also to the apportunitics for {he peacetime
T sstructjan of the ngricultnse and economy of Aflvcted areas:

sy

iz the most effective po -

e field study of the potential long- and short-temn
ieal risks nnd benefir. - T

+ theearens affected: :

¢ ogroup imvolving representation of interested national and -internstional
sTHHe orgtilzations to prejare specifie plans for conduct of sich a field study
e with the expectation that the AAAS would participate in such a study within

e reasituehie Hinits of Its resgurces,”'? - .

L T el it

W Pleitfer of the University of Montana introduced, before the
¥} emnittee on counctl aflairs, a resolution calling for & AAAS study
ared wrging couneil backing of the board’s July statement.” There were
~'wr papers on the possible backing of the board’s July stutewent,

T

s

4 ointly by the AAAS Conunittee on Science in the Promotion of
4 Human Welfare and the Scientists® Institute for Public Information.
i The technical papers before the joint mceting were presented by
Dr, Tsehirley, Ty Boysie I3, Day, professor of plant physiology and
a=ancinto director of the experiment station, Iniversity of California
i Riverside), Professor Galston, and & p:mei discussion with questions
from the floor, - . S S :

Do, Taehirley, in his prepared statement, covered essentinlly (he

experiencs with herbicides—noting that some 100,000 organic coni-

-

being marketed, and abont 50 were in quite extensive use. There was

U Bryes Nelean, “Ileshicddes {6 Vietnam : AAAS Board Secks Fleld Study,” Sclence
Vol 163, Jon, 3, 1060), b 04 ' ) Rk . . _ . .

f

Ao e L e

The article went on to note that “At the Dallus meeting of the AAAS, -

pounds were synthesized and tested unnually as herbieides, 123 wers-

»{1y Determines that it 701 be o purpese of the aszsociation to bring into .

FoSpeciieally divects 0o AAAS =l 1o convene, az spoy oy ppesihle, on .l E ‘.

‘There were also papers on the possible ecological eonsequences of the -
o of herbicides in Vietnam presented at o meeting sponszoted

©

4 "l is the sense of the board that the asseciation, looking not only to the effects
Lk .
]

s material as o his Saigon veport. De, Day stvessed TS, domestic -~ 7 -
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 testing so that their properties were rather preecisely known.)

. -damage will have been done,” he said. TTe voiced again his earlier
-4 apprehensions eoncerning danger to microorzanisms in the soil, Iatori-:
_ zation, and massive erosion fromi monsoonal rains, Then he warned:
We ave continually investigating new chemicals for ntlicary uso!

no relation between herbicidal effect and miunmalian
hazards to vegetation included “failure of selectivity,
climate, sot), rainfall,” and “migration of the herbicldd e site”
In the United States, he said, the use of hevbicides was “RZaly regil-
lated.” The primary discoverer of a herbicide develops toxicity in-
formation, develops use information, and supplies this information o
an agency of the Governnent in support of n vequest for regiztration,
"The Tabel, in this trade, he said, was “s sort of a holy doewnent,” Lo

ngis in

obtuin the Jabel involved some £3 million of laboratory and field re.
search and up to $6, 63, $10 million in "further development. (The
“implication of this presentation was that hefore herbicides found

their way into military service, they had received an abundanee of

. 3

‘The presentation by Professor Galston took the epposite position.

city. The

He acknowledged that plant regulating chiemicals had been a “really -

brilliant contribution.” Tlowever, the “use of any ehemieal additive

- earries with it certain dangers.” While peacetime society “has safe-
- guards of such use,” he warned that “Under military and especially

under wartime canditions these restraints can he an asntocatalytie
process leading to still further transgressions and that it is in this avea

- which a signal Inck of restraints currently bedevils us, and alarms
~some of us.” Jle was eritical of the “bland reassurances” of Defense
sclentists as to the nontoxieity of militnry herbicides, and deelared that

in view 'of the “great stability™ of. picloram, its use presented a real
hazard of long-term damage to the ecology. “I suspeet that great

Moreover, “The restraints in this area and the rules governing the
introduction_of new weapons into warfare coustitnte a very wreat
danger for all of vs.” The initiating action, uuder combat conditions,

" is taken by a military officer. There ig a clearance procedure, e con-

ceded, but it was not ag precise and abzolufe as with the “biyg bang

©wenpons,” Then he concluded :

¢ llt‘llé\.‘{! that we bave restruints boiit into our warfare sitnation reearding

. the big hang weapong, We know that nebody may use any nueloar device in war-
- tare uniess the Presidont of the United Sintes authotrizes the pressing of tlat

hutlon, With vegaed to the chomieal agents, the restrabuts soot tgtel logser and

it seems to me that practices that ave boing eondneted In the pame of the

Amerfean people In Vietnam ia the way of Killing vegetmtion at the moment
have not beon subjected to the zatne Klnd of searching and resteining enrlosity
that T personally would dike to see, What about the new weapans that are under
development now? Who Ig going to exert control over the use of those? If, for
example, 1 deelsion §s made to &1 eies, which feeds popubitions, s a wenpon of
war, why, thon, revort to the use of chemieals which have to be sprared by tir-
plane thae alter thee with the danger to the pllets * ¥+ Why not use an
arganism to do this? : .

-7 The panel discussion highlighted some of the diflienlties the el

entists wore enconntering 1 achieving a conrensus in the ssses<moent
of herbicides in Vietnany .\ condensed sampling of the disensvion is
as follows: _

Dr. Commonor: Txpressed concern over wnantieineted biologiond

hazards, Wers there any? Were they anticipated? What sleps were
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taken to ser tl daimey were anticipated ? What was the relation between
this veport (3 port) and their military use? -
Dz, Day: | ow a ereat deal about herbicides. Picloram does
break down in the soil. There have been some 10,000 papers dealing
U tho offects e . A 5
sgll. 1 the cifects of 2,41, which comes from the “stone age of herbi-
cides” . i ' )

. . . l . - L
D, Margaret Mead: We are talking about a variant of the “seorched

earth p-;}licy.” Today, there is a “new ethies”—it is a new thiag to
worry about the welfave of an enemy. We ate beginning to realize that

we are l'ing on a planet—*%a total system.” Yet, we have a tendiency.

towarry about sn ] izsves,

Dr. Day: “T ademlt that the world is run on incomplete knowledge.” s

The MEI report gave little coverage of mnuch of the practical liter-
sture. “The thing was prepared in 60 days by people who know nothing
about herbicides.” . . . °
Dr. Commener: “The public revelations about this problem have
been characterized by * * * quick and poorly conceived respenses
to jabs of criticismi niade by concerned scientists.” 1le referred to
ey Taehirley™s survey as a *30 day quickie look in the dry semzon.’™
What was needed, he said, was a “long-tera continued investigation.'”
D, Tschivley : Was in agreement, but who would pay for it? Could
it be made a pavt of the activity under the international biolegicyl
program? He coniilined that the “ecosystem approach™ had not heen
done; there was much communication between ecologists and
cther seientists, Vivo was a need to get together with the people wlo
work with pesticl’ : ' :
U'nited States. 1

1

-
fe

111~ about ecosy s ins in any sense.

eeicds and the availability of information about it. '

sr, Dy : There was “so much arsenic Iying around in nature that -

¥'s very difficult to sort out the little bit that we're puiting into the
{

ions, he said, was “trivial” Agrieultural applications of arsemicals

amount to a5 much 2s 400 te 800 pounds per zere, whereas cacodylic .
amid provided anly something like 1 or 2 pounds per acre. o

_Dr. Holton: Expressed concern over the use of an incomplete body
of seientific knowledge as the basis for action. e stressed the lianita~
tions of the scientific support for policymaking. Nevertheless, he vee-

4 ~aized, policymakers have to act. Their decisions, thougly, should not’

F-: made dependent on limited scientific knowledgo-~scientists stiould
=0t bo made responsiblo for political decisions tuken on the basis of
such insufliclent knowledge. ' o

Apparent Reduction in A AAS Concern O.w’}' Herbicides in 1069

One action in response to the new cotncil resolution was talen by - 7 -
Walter Orr Roberts, who had retired ns A AAS president, to boconie

<. There was a great deal known about these in the
_ “would admit we need more ecological information.:
it we ean maicr - iter use-of what we already know, We know véry "~

stem.” The effect of arsenic deriving from cacodylic acid apglica-

by e

Dr. Galston s Roisad a question about the metabolism of cacodylic .+ %

chairman of the board of divectors at the close of 1968, Jle wroke tho - 'I

svevetary of State, January 19, 1969, on hehalf of the Association “to
request your assistanco in making certain that ag soon as conditions
permit there will be undertaken a comprehensive study of the cco-

PR e
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Yogical effects of ths use of herbicides in Vietnam” Dr. Roberts ex-

ressedl the Board’s gratifieation that the State ])c}‘lf e ‘had
Sadopted the recommendations of your consultant, I -hirley
regarding the need for ecological rescarch to be earri nit,” and
said: “We also nnderstand that there is, from your Department,
g recomnmendation for the adoption, prior to the cessation of com-
bat, of a policy of defolintion in strips as opposed to big area defolia-
tion.” Finally, he offered the support and assistance of AAAS in
preparving for the recommended postwar assessment: _

T am sure [he concluded] that our hoard and our council will enthusiastically

suppart these steps to control the use of defolinnty In Vietvam, and to assvss the

long-term coological consequences of the defoliunt usage of the post. The AAAN
will be very happy to belp In any way that we ean. As seientists and eldizens, we
sincerely hope that the steps approved by your Department and ¢ur Embussy in

-Vietham will be put promptly inte effect. We will be very pleased to belp to plan
or to organlue an approprinte ecologicnl study that can be conducted In the fleld |

" . after, very hopefully, the hostilities cease®

By the end of Juiie 1969, it appeared that the AAAS had virtually
exhausted its initiatives, The association had’obtained assurances from
the Department of Defense that herbicide usage would be continually
assessecl. A general policy had also been established that there shouldd

- be no long-range and seriously adverse consequences of such usage.
. Both the Departmauts of State and Defense had promised support for

R L

a postwar ecological investigation of long-fange consequences of the
mlitary use of herbicides in Vietnam. The United Nations had agreed
to sponsor a full-zeale international mecting of world scientists on

- environmental quality. The issue of ehemical and biological warfare

had been referred by the General Assembly to the 15th National Ihz-

armament Conference in Geneva for consideration as o part of irs per-"

© manent agenda. Technical eautions had been expressed by the AANS

board concerning the treatment of Inrge areas or blocks of territory;

. tho issucs of biodegradability, toxieity, heavy application, and re-
. peated application had been made publiely visible. '

On the other hand, the operational role of the AAAS in making
ready for long-sought postwar assessment }Yad not yet been detined.

- Although pledging its support and assistance, the board and conneil

. had taken no steps to mobilize AAAS vesources for this purpose. A

substantialmembership roster had been recruited for the new AAAS

- Committee on Buvironmental Alteration, but the staff of AAAS

have made clear that it was not expected to spearhead the eifort2#

‘18 In comment on the clecwmstuners Irading up to the preparating of Walter Robert's

otter, Dact Wellly notea that “Dlseusslons Roberty had with pesple in QDHNAE o the

days loapediacely following [the Board mectlng of Idecember 196271 sl him to decide
thot we should not, tor ihe tie being, convete an ad boeg geoup (as callad for fo the

- Board's statement}) to prepare & plan for a detd stuly, bue shonld Tastend write the Sees

retary of Stare,” (Letter trom Bael Wollie to B, A, Carcpenter, July 18 1560, op, cit)

ST Memberebip Sn June 1965, eansistod of 1 D, Jack 7 Inina (Chafrman), Viee Freats
dent for Rpecint Laboratories, Massachusetts Instlinte of Technabooy Lir, David W,
Berkowits (Iixerutive Recretary, Sub-Dopartment 1ol The MITRE Carporationi Nr,
Themiore G, liyerly, Admlnixtestor, $ooperative Stare Keseatvh Seryive, 18, Drepartment
of Aprlenlturr? Ur. Juhin ¥, Cantion, UProfes<or of FEeology, Michixnp Rtute University
Mr. Willlane M, Capron, Senisr Pellew, Jlrookings Instidution; e, Rarcey C_t'-mmnnor.
Professor of Holowy, “’awlmlgt‘m Unlversity ; Do 11 Jack Gelger, Trofessop of I'reventive
Macdielze, Tufty Unlveedty Svhool of Mediclne; Dr. Joenh I Gobiman, ¥iee DPectldent,
Rewenreh awd Devetopenent, Xerox Corporation ; De. Osear Harkavy, 2he Ford Potndation
De, Wil T, Kablsch, AAAS Siaf Heprescplative: e, Walter Motdell, DProfessor of
Phurmacolugy, Cornett Univessity Cotlege of Medlelne s T, Arthue 3, Sires, Protessor
of Chemlbeal  Bagineering, City (’Jolh-gc of the CHy, Unlverslty of New York; Dz, It
Wolile {ex ¢Melo), AAMS. . :
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here was available no indication that its futnre program weould
ude the desizn ecological survey of herbicide offects in Viet-
a1, 01 even the d nent of eriteria that such & survey would need
arisfy. It remnaPto be scen whether its membership could pre-
e hoth stability of leadership and forward momenturn.

n comnyyt on the status of the LAAS actlon on postwar exnmina-
 of the [ii‘.-!l:-ft‘tllm‘.‘.'\'l'b‘ of herbicides uze in Vietmum, Dael Wolile hag
fatned that at the boavd meeting in April 1969, there hud been no

Iv to the letter from Dr. Roberts to the Seeretary of State, butk the |

i chiose 1o wain a Tittle longer, The State Departinent slill had not
Tied by the time of ¢he June meeting, so the bourd {elt it necessary to
irn to its Decomler 1068 statement, Accordingly, the AAAS beard,
hat time, began eruanizing o meeting of representatives of national
international soientific organizations to begin planning the resom-
1ded fleld stady. Do Wollle noted that both the State Department
| the Oflice of I2efonsze Researeh and Engineering were on recoril as
weving the idea of a substantial Geld study. Ife expressed the hope

t tha proposed AAAS sponsored mceting would get this study

ler way, e

Picirers Tolunteer Horbicide Adssessment Expedition :

he originator of the motion that had involved the AAAS im the

breide controversy. Preof, B, W, Pfleiffer, of the University of”

atana, had persisiently called, thronghout subsequent developnients,
an objective, authoritative, on-the-spdt examination and analysis
he ecological impacts of repeated application of herbicides mili-
¢ purpoges. ITe had beert frequently guoted with veference ta the

Saig
1 study:

here there's 8 will there's probally a way [he wns nuoted as sayingl. ¥ con-.

bedieve that there is that mueh fighting going on in the areas affected hy

odze, which s cur situation now, Simply from conversations with Sauth
amese biologizts anyd French plantation owners on ihe zeene, yalaable infor-
n oeoult he obtained * * %, Already, =ome Buropean scienfists have b,
Nerth Vietnam, into the battle zomes and have pictares of defullation

2 O .

he AAAS resolution in Decomber 1968, calliug for a “field study
he potential Jong- and short-term eeologieal risks and benefies of
bicide use’” was atreibuted “to the dogged persistence of AL NS
nbers sueh as Pleiffer and of some members of the board™ 7
Pieitfer had alzo been aetive, daring 1068, in attempting to arouse
rest in having a survey organized under the sponsorship of the
ety Tor Social Respansibility in Science (8SS8153), In this effort
vassupported by Frankliin Miller, Jr., of Kenyon College, Gurnliier,

o, amnl vice president of the soclety, Miller was reported as saying: -
ten the war ends it will be of the utmost importance to restore the -

duetivity of the land areas in the combut zones. Tt is an urgent task

Latter from Bp Trmel Walfla to R AL Oarpentor, Joly 10, 196D, Op, ot
A4 KT ‘ne’ G AAAR offorts to oinel Vietnaga ecofozieal snrvepe’” op. el p. 19,
Bryee Nelson, “Heebleidex it ¥ietoam ; AAAS ]tu:thll Heoks Ielit $35udy,” op, clt, . B8

vious attempts at-assessment, The MRT studyv was a “snow joby - -
; essment too general. In October 1968, he still sought 2 .

ieides. Samae things esuld Le learned and somae kpowledge ix better thien no |

e
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to gather the necessary information ns a hasis for sensible and prompt

. . : -t sy e 7 N
tion.” Aceordingly, his group wag ©* * * ¥ seeking ways e
revive intevest in such an investigation.” 1% Kyven before t N3
aeeting in December 1968, Dr, Pleiifer had anvowced his i

of condueting n reconnaissance survey in Vietnan under the auspices
of the SSIIS. According to a staternent in the newsletter of the society,
“the trip should produce valuable information and may serve as o pilnt
project for a much Targer investigation mto this fleld long overdie
or scientifically trained observation.” The plan’for the survey was
desceribed as Tollows: C : L

1. PULPFOSES

“{a)} To stimulate awareness among selentists of the nead for au jutensive aud .

long-term study of the effects of military uses of chemical agents in \_’ivtm{l:}.
(#) To demonstrate the possibility of obtaining meuninginl informaticn even

Syith Meited funds and personnel.

(¢) To obtain from Vietnamese scientists information related to the military
nses off ehemicals in Vietnan. : . )
" (¢) o obtain samples of =oil, water, plant, and anfmal tissued from treated

- areas for analyses o determine levels of eontminination by different chewmnicals,

{¢) To determine cfleets of defoliants and herbicides on animal populations.
{f) To make a cfpematographic record of areas in \xf;.t_nnm that hiave been
treated by defoliants and herbiclides. C

I, METHOUS

- (@) Interviews 'wit:h Vietnamese seientists and offielals of sueh organizations

Y i i SETY Natnre In Vietnam.
as the Nationsl Committee for the Conservation of Natn
() Exami;m hospital records with reference to patients snffering from ex-
wsnre Ty WAL f£ases, . . e e
! {r) Collect samples of soil, wafer, plant, and umm:}l tizsues frizy areas exposed
ti chemicnls, Analyze these samples, at Juboratories in the Cuited Saws to

4 " Qetermine concentritions of chemieals,

() Fsthmate population of different mamrealinn speeles in chemieally treaied

“areas and in ecological similar areas not treated b chemieals, Use 5;:1:1(!:11-‘1

small mammal or bird population sawpling techuiques, e
(‘c) AMake 11 mittimeter motion picture reconds of the arvas in Vietnmn that

have been trealed with chemigalst?
It was not evident that this ambitious plan of investigation wus

feasible in a 15-day incursion into a region of actual combar, by
two zoologists, ene specializing in the evolution of vertebrare social
systems and the other interested mainly in the renal plivsiology of
mammals. Lven with the assistance of the 1_)cp':\1't11w‘111‘0f Defenze.
which enabled the two scientizts to fly defoliation misstons, mspect
defolinted areas from gunboat and lhelicopter, and converse with
biologists in Saigon, their findings weve necessarily largely l.luse_a%
on qualitative infovination and hearvsay. Much of 1t was econanic
information about damage being claimed by managers of rubber plan-
wtions, - ]
: Professor Pteiffer, accompanied by I’::nf. G. IL Q1-mn.-=, ‘f,f‘.th‘i
department of zoolology, University of W ashington, ::o:mh‘,‘ \.‘lf-:lt(gt
the Republic of Vietnam, from Mavch 17 to April 1, 1968, pursuant to

this plan. They flew defoliation missions, and observed the etfects

T

e Chomien! suprey in Vistoam plinned by nslversity and industey sefentists,” Sclentifle
eaenrel, Ang. H, 1008, 1 15, N
R 3-';.;;;1;3‘1%::‘951;_-(:;:1', No, 184, November-Deesmber 1068, p. 1.
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. sion by air and by river patrol bout in the Mekong I
AIn a preliming .

5 report, April 3, they noted:

blue (cacodylic aekl)
/ Aveidental delotiation “bad been vory costly, and is a factor in the mreatly
E redueed rubber proadnetion i Victnam .

foliation program is a potentinl threat to the forest indusiry of Sonty Viet-

e i L

ties, deny resources, tid deprive cover to the adversary, which is destructive
of lives and ceological communities ™

12

5 *lelffer expanded somewhat on this report, He observed that it was
#completely unrealistic” to expect military conunanders to aluslain
g rom defoliation actions. “There is no question about it,” he said,
4 Ther save American lives.” On a 63-mile journey by armed boat
zvom Saigon to the sea, he said, “We scarcely saw a living plant.” Elow.

ipanion would probably not have returned alive 117 7 -

DL W Pfelffer and G. T Orlans, "The Ecolozleal Ettects of the Vietnam YWour: A

R Ualter Suilivan. “Zoolncist, Back From Vietnam, Notes Defollants' "
Low Lark Fimes (Apr, 4, 1969), p, 4. i - o . e .'x‘n;:s 'an:utlg and #01_1:' .
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g . Cn;op d n pregrams had been reduced to about enedbird ®f 1967
: evel;

o Sl’)er’ol!rtt; proiective cover was belug maijntained at about its 1907--
A GS level: ’

N . Agent white {picloram and 2.4-DY was being vsed much more extemsively
in t{ro central highlind than previously, beeause of its Iow volaiility; i
5 Bir life tu the “Saigon River Delta® had appacently been greatly roadueed ;

Na adverse effect from toxielty against muapmmals was noted Lromw agent

“We delermined from conversations with U.8. AID experts that tihe de-

paa’ such that multiple appiications "“may kil approximately 50 mercent
of eommercizally valuable timber iz defolinted Torests.” ’

v o+ ) great deal of accidentul defoliation of fruit trees and vegetatile
zardens has ocenrred as the result of drifting of defoliant and from jeittlsons
“ ing euatire loads of defoliunt beciiuse of alreraft engine faflure:”

- Tre peculiarity of 2 guerrilla war, without battle lines or sceure terwitory
3 and fixed military targets, inherently resulls in an effort to foerease €atali--

2 In the press interview in New York upon his return, Profiessor -

r.", he added that had the vegetation not been destroyed, he amd his :

-izary Beport” (Soclety for Social Kesponsibility {u Science, mimeo, Apr. 8, 196G, -
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V. CONCLUSIONS AND OBuiRVATIONS

Initial development of herbicides had been quickly r zed inthe
United States, after World War IT, as having eno favorable
consequences for agrieulture. Although their developmiont Lad been
hastened as a pavt of the scientific effort supporting the war efforis,
and a number of new chemicals of unprecedented poteney as herbi-
cides resulted from this warlie progran, herbicides noad Jong been
used commereizlly in the United Stutes, The rapid adoption of the new

- chemicals into agricultural practice as weed killers was facilitated by

the. highly technological character of U.S." agriculture generally.

. Chemically defoliants were clozely”compatible with farm pructice and

yielded important economic gains through inereased farm produc-
tivity. ' :

Reassessment of the complex secondary and long range consequences
of widespread usage of commercial lierbicides was intensified afcer

. 1962, when the Carson bonk, “Silent Spring,” dramatized the possibly

adverse effects of pesticide usaze, As more information was aceumu-
lated about desirable and undesirable effects of the new chemicals.
tho initial-emotional response stimulated by the book was tempered
by a more objective realization that herbieides were both potentially
dangerous to the environment and important for human survival, Ix
became evident that active programs of scientific research were esson-
tial to discover as mmuch as.possible about the “ecosystem™ and the
effects of pesticides upon it. Only by this effort would it be possible
to maximize the benefits and reduce the injurious consequences of
the new potent agricultural chemicals. It also became evident that the

s+ - -gclence of ecology -was in-its infaney, that-an interdisciplinary ap-
© - proach was needed, and that the various disciplines contributing to an”
.- understanding of environmental factors were encountering difienlty-
in exchanging knowledge across disciplinary boundaries. -

The initial decision to use herbicides in Vietnam was made by the

. President of the United States at the request of the Republic of Vier-
“nam, Development of the program toek place concurrently with an
‘enlurgement of U.S, participation in the contlict. The program was

- -dietated by military advantage. Tts primary purpose was to maintain
- road and eanal traflic with a mininmm expenditurs of lives and man-

power: Tts indoubted effectiveness for this purpnse has motivated its

-continuation, The progran was initiated despite eavly warnings that

adverse public opinion could be expected in response to suel a new
military applieation of chemieal teehnology, .\ positive effort has boen
maintaied by the military services, in cooperation with Republic of
Viettam and United States eivil authorities in Sajgon and in the

Afield, to connteract the adverse publie reaction by the eareful sereen-
.dng of targets, restraint in the ute of herbicide chemiecals, arrange-
- ments to reimburse victims of inndvertent damage, and final approval
-of ench proposed :1prliv:ttinn at the highest availablo levels. The re-

senrch emphasis in the initial stages of the program was on the de-
velopment of herbicides that wanld be effective against the kinds of
flora actunlly encountersd in Vietnum. Emphasis was also placed on
the achievement of the speediest possilde response-~the swilt defolia-
tion of the jungle aftor tfw. application of o herbicide, However, attens

6\ Coy
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tion was also given to the technology of application to minimize in-
o of unintended targets and to assnre thal sprays
efliciently azainst their intended objectives, with
lenst waste, whout the program, the guestion of toxicity of the
chemicals to min and animals was an important concern. Toxicity is
important becanse of the implications for “chemical warfare” mnd the
claims of the Vietcong thal many persons had been noisomed by
acrlally sprayed herbieides. Althongh toxieity has always been daflicalt
to characterize or measure with absolute precision, and particalarly
with respect to long range effects of repeated exposures, thewe has:
beon much experience in the United States with the measurenvent of
tarbicide toxicity for practical purposes of home and farm use. )
Assczsment of the use of herbicides in Vietnam lhas proved more

complex and difficult than the assessment of the use of these same .

erinls in the United Siates. One important complicating factor is
controversial nature of U5, participation in the hostilities. An-
-7 w1 the question as to the propriety of chemieals as a part of the
te-inology employed in Conflict—the possible escalation that might
rezule from it, and the general desirability of preserving thresholds
to such eacalation. A third complicating factor is the informal amd lim-
ted nature of the conflict itself: (1) a number of hations are giving
siipeent to the Republic of Vietnam, and a number of other nations are
. apport to the guerrillas and the oraanized forees of the North
o eser (2) speeifie restraints have bheen decided upon amd de-
clare’ v effect in the conduet of the hostilities; {3) a large part of
the Loeadities are eonducied within the jurisdictional limits, if not
comiral, of the Republie of Vietnamy (4) a very large part of the

wiivartage to reduce the likelihood of ambush and the same gencral

convenience that motivutes its use slong right-of-way in the United .~~~

Nintes, :
A fourth complieating factor s the imposition of thé restrafints of

ol the eonflict, ineluding the use and the effects of herbicides. _
A zeries of proteats arose among scientists in the United States as

#3- herbicide program in Vieinam expanded after 1962. The general
r-tionale for protests from this source was that since scientists had -
e nrvibuted to the development of the new technology of herbicides,
o }::;clln._ri;:ht. to exercise some extent of moral or technical wssess-
roeni ol their use, '

1. 1t i indeterminate as to the extent that this anxicty to assess was |
sincensified by the disapproval of U8, participation in the comflict,
3 However, the fact that annual spraying of herbieides in the United

g Siates, since 1965, has maintaioed a lovel of some 120 million. acres
1

socrreatx that the greator eoncorn over the more intensive use of stmilar
obicides ngatnst 5 mitlion acres in’ Vietnam is motivated in part by
~-iderations Layond that for ecological conseqrences,
Adong array of specific issues has been raised as questions assoeiated
with military herbicide usago: toxicity to man and animals, syn-
rrgistic toxieity of several berbieides in enmbinuation, or in condhina-
tion with other envirenmental Tactors, or in interaction with the sail,
or other chiemical compounds resulting from decompositiony con-

e

vizof herbicides, along transportation. arteries, has hoth millitary. - .=

: Hitary sesurity over the flow of information about various aspects
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centration of herbicides along food ¢hains, in surface water, in nuder.
ground reservoirs, in water plunts or organisms, in zro SAtvr, g
n the soil; effects of hcr])ici({cs on timber crop and rult duction,
or on food supply generally ; losses of domesticated and g arinals,
fish and birds; threatened extinction of rare species; genctic Imipairs

“ments of animals or plnts; encroachment of unwunted species on

bured areas; mass destruction of sensitive vegetation (e.g., mungrove)
requiring decades to recover; and possibility of laterization of exposed
jungle soils. ' : ’

In an cifort to distinguish military from civilian use, of herbicides

attention was drawn to the asserted greater intensity and more fre-
quent application of defoliants to achieve military objectives, the

. mor] issue of crop destruction, and the question as to the propriety of

using chenticals to expose enemy persounel to attack by conventional

~weapons., The question was also raised as to the military ability to

exercise due restraint in the type, amount, and frequency of herbicide
a ptplications. S .

Fhe annual meetings of the American Association for the Advance-
ment of Science provided an opportunity for the seientific peliticiza-
tion of the issue. Once the council of the AAAS had :uloptc{{)a 1esoli-
tion bearing somewhat on the relationship of herbicides te the huunan
environmeunt, those concerned with the ure of herbicides in Vietnum

- continued to keep the question of this war usze alive among the mem-

bership and the leadershi{; of the association, An atterapt was made
to separate the thorny political question of military herbicides from

. the broader but less mflpmmatory technica) isswe of “environmen(al
. alteration.” However, when the board of dircetors of AAAS attemnpted

to develop o position on the military herbicide lssne, it-was able to
agreo substantially on only the ene proposition that the long-range

-

ecological elfects needed. study.t® 1lowever, the board of directors

did not speak with a single voice, but with five, The etlect of its diffused
expression of views was doubt{ul. AN parties were agreed as to the
desirability of Jearning more about the long-range ecologival ¢iteets of
httensive military use of herbicides. But the A XAS board of directors
had not assumed leadership in defining what form this assessment
should take. By June 1969, neither those who favered nor those who
opposed defoliants in Vietnam had given a elear indication as to what
‘the ecological questions were nor how they should he answered.

A number of observalions can be made on the record of this navess-
ment process, One is thint a laege fedemation of seientitic anvieties like
tho AAAS can provide a valuable forunyin which to discuss 1=sues of
greab public moment. The annual meetings of the AAAS bring to-
gether from all over the United States seientific specialists from many
diseiplines. An opportunity is provided for those in each individual
discipline ta exchange ]{llO\\'lQll]g(‘, and also for the valuable cross-
ferttlization of interdisciplinary discussions, Tssues that rise out of

_this intellectunt ferment, and become recognized by a substantial part

of the membership present at these mectings as important concerns,

18 T be unre, 16 was alwo somewhit concerned about the nue of cacmif‘llc neld, anmd sirged

Bt in Aatgon, 1wo
monthy later, e, Minaeik elinracterlzob ns trivinl the qunatlties of products of doubtfol
toxicity thnt wore left oo the ground from e use of this chemicnd, The same Juilument
W t:n"‘i'-red fn AAAS diseusalens the Dlluwiog December by e, Day,

X3



“UCi ¢ Lo e TR sertousty by the publie at Javge. With the effisctive—
if sometiies imprecize-—aid of the public press, the AAAS ig able to
Jdentify* ang cacterizo sclenlific issues in which the general public
has a lewiti hucern. . :

By the s alen, the AAAS board of directors in #s more fre-
quent meetings, and the AAAS Couneil in its formal annuil assem-
bliez, ave able to erystallize these issues in a form that can be communi-
cated to respousible politieal decisionmakers, Board actions andwouncil
reselutions can serve usefully as challengres to exiating poliey, and as
demands for policy reviews, Sometimes, the ueed for specific artions ov
‘changes can even be made appavent. In the herbicide case, this com-

forts of 'the Department of Defense to keep its own house ini order,
andd to antieipate the need for information about its program. Military

1 -o~zsions of concern fron: the governing hodies of the A.LAS may have
0 ed to make these reassessments more frequent and more seaxching.
' Another observation is thar any'issue on which theve are bath did-
£ -3t seientific questions and intenge political feeling is unlikely to be
¢ rolved i the great forum of disenssion that the annual mectings of
1 the AAAS produces, Ioven the more formal and structured sessdons of
thet AAAS Council appear to be an inappropriate mechanisi for the
4 resolving of such political/selentifictissues. And, indeed, the relmtively
smadl and select group that comprises the “lepal entity” of the AAAS
"4 15 not effective as an instrument for technology assessment.

The question might be asked as to whether, indeed, the AXAS or
3 of ifs component parts should be éxpected to function as a dewision-
<ing body on technological assessment matters with a.substantial

isalize thelr judgment regarding issues they feel strongly wbout?

= tothe technical? - ,
- ng history of the herbicide controversy illustrates once mowe the
wrent diffienity of denianstrating o negative scientifically. Questions
i - 10 acuto toxicity and ecological effeets of herbicides used in Viet-
51 vuowere answered for immeidiate practical purposes. However, defini-
tee answers as to chronie long-term toxicity, genctic inpairmend, and

S8 any more than they were for the United States, ,

% fv can probably Lo concluded with justice that the herbicide ques-
fs—-military or civilian—ig a part of the lInrger question of ecolagical
. 1 environmental consequences of and for man, Apart from the
st lieal ar normative issues of the Vietnamese war, the question @f the
£ oneequeneces of herbicido use on the environment is o seriows and
3 '!7.:'.1",111](*. one, bit one that needs to bu answered. The means by wihich
‘s provide the answers are not yet b hand. The fact that all parties
£ madved in the assessment have agreed-to look long and hard wit the
4 ctwar Vietnamesa ecology is reassuring. Tlowever, the stuto ef the
3t of the ecolngical diseiplines, and the ability of professional
vople in these disciplines to exchange knowledge and un(Eemtmmiling,
vill be tested to the Hmit in the performance of sieh an assessment.

.
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bination of organizational forces gave undoubted emphusis te tho ef--

3 reassessinent might have gone on in any event, but the persistent ex- .

“irieal eontent. Can scientists, any more than othier people, comparts .~

they ignore the political content!and address themselves im pure

so-term eeolngical eonsequences were not available velative to Viet- -
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1t upon this lahor is superinposed the added burden ofgudding ero-
Jogical questions in & context of political and moral dis he lusitiy

perliaps insuperable. It is possible that the study o cologieal
effects of herbicides might be more rewarding for the ge PUrposes

of seience and public policy if conducted in areas selected to maximize
the informational va}u&f-;, and to minimize the extrancons variables,
instflad of in Vietnam. where the use of herbicides was dictated by mili-
tary expedicnco—irrelevant to tho gnrposc:s of seience—and whore the
rvesults would bo likely to be clouded by emotional dissonance.

.-
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APPENDIX A

< Drarr or Pexpixe SectioN oF Maxvar ox Use orF IIersicioes ron

Mitrrary DUrroses ) .
MS Svreriep py. DepanmyeNT oF THE ARMY

CoL Section L! Trcuxicar Aspecrs
51. General P

Antiplant as;ents are chemieal agents which possess a high offensive
potential for destroying or seriously limiting the production of fond
and defoliating vegetation, These compounds include herbicides that
kill or inhibit the growth of plants; plant growth regulators that

. either regulate or .inhibit plant growth, sometimes causing plant

death; desiccants that dry urf plant folinge; and soil sterilants that
gr_event or inhibit the growth'of vegetation by action with the soil.
Military applications for antiplant agents are based on denying the
enemy food nnd concealment, | ' '
52. Antiplant agents in use

o, ORANGE. .
(1) Description. Agent ORANGE is the Standard A agent. Tt

X 13 composed of a 5_0_:50-mi:\*t-ur‘p of the n-butvl esters of 241 and
0 245-T (app D and C1, TM 342135). ORANGE appears s a dark-
“brown oily liquid which is indoluble in water but miscible in oils

such as diesel fuel. It weighs about 10.75 pounds per gallon and be-

" comes quite viscous as the temperature drops, solidifving ac 45° F,

Tt 13 noncorrosive, of low volatility, and nonexplosive, but deteriortes

. (2) Rate of application. TLe recommended rate of a};plic:ztir:n

- of ORANGE 15 3 gallons per acre. This may vary depending on the
.. type of vegetation (app C). In some situations better covernge may

be obtained by diluting ORANGE with diesel fuel oi}, which results

- in a less viscous solution that ig dizpersed in smaller droplets. Dilution

may also be required when using dispersion equipment which dnes not

ermit the flow rate to be conveniently adjusted to 3 gallons per acre.
eo discussion of application methods in paragraphs 57 and 33

(3) Effcct on foliage. ORANGTE penetrates the waxy eovering of

- Teaves and is absorbed’info the plant system, Tt affeots the erowing

}fgoints of tho plant, resulting in 1ts death, Rains occurring within the
irst our after spraying will not reduce the eflectiveness of ORANGE
to the extent that they reduce the cffectiveness of aqueons solu-
tions, Broadleaf plants are highly suscoptible to ORANGE. Somne
grasses can be controlled hut vequire a much higher dose rate than
breadical planis. Suseeptible plants exhibit varying degrees of sus.
ceptibility to ORANGE. Deuth of u given plant may occur within a
week or Iess, or may require up to several months depending on the
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of gvowth, susceptibilily, and the dose rate. Sco em-

A plant's aee, stage
! hloyrient cog stions in paracraphs 3% througeh 55
4 ployment co ATLME paragraphs ah 55,

C A {4) &a
4 tively nonto: man or animals. No injuries have been reported to
‘i personnel exposed to aircraft spray. Personnel subject to splashes
{ from handling the agent need not be alarmed, but should shower and
change clotlies at a convenient opportunity, ORANGE is noncorrosive
¢ to metals but will remove diveraft paint and watkway coatingms. Con-
% tawinated afveraft should be washed with seapy water to rejove the
“ agent. Rubber hoses and other rubber parts of transfer and disseminas
tion equipment will deteriorate and require replacement, sinse OR-

ANGE softens rubber.
'#4 b. BLUE (DPhytar 360G). : O .
(1) Description. Agent BLUE is an aqueons solution containing
4 about 3 pounds per gallon of the sodium salt of cacodylic acid, the
3 proper amount of surfuctant {a substance which increases the effec-
tiveness of the solution), and a neutralizer to prevent corrozion of
1 spray apparatus, BLURE is the agent normally used for erop
ruetlon. . S . , . .
(2) Rate of application. BLUE mayv be sprayed as receivet from
1 themwanufacturer without dilution, if desired. ’}‘he recommended appli-
4 cation rate for erop destruction is about 1 to 2 gallons per acre (app

o

avasses, such as elephant grass or sugarcane, because of the large
tiasses of vegetation, For hand-spray operations, two gallems of
: BLUE diluted with water to'make 50 gallons will give a solution that
é can be dispersed by

33 gallons of pure agent per acre.
4 :
{

(3) Efect on folinge. Enongli BLUE ap'pliéd to any Xind of foli-

sage will cause it to dry and shrivel, but the agent is more effective
£ umainst grassy planfsthan broadleaf varieties. Best results ave obtained
" when ths plant is thoroughly covered, since the agent kills by absoryp-
+ tion of moisture from the leaves, The plants will die within 2to 4 days
2 or less and ean them be burned if pormitted to dry sufliciently. Elue in
1 low dose rates can alzo prevent grain formation in rice without any
japparent external effect. The plant develops normally but daes not
vield a crop. Spray rates higher than about one-half gailon per acre
usually kilrthe crop. Although BLUE ean produce relatively rapid
defoliation, regrowth may occur again in about 30 days. Repented
spraying is npecessary fo provide a high degree of continuous plant
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{4) Safety precavtions and decontwmination. Normal sanitar

seeeantions should be followed when handling BLUE, Alhough it
s eonduins a form of avsenic, BLUI is relatively nontoxie. It showld not
i he taken. internally, however. Any material that get on the hands,
1 face, or other parts of the body should be waslied off at the first op-
irortunit}'. Clothes that heeame wet with a solution of BLURK should
o changed. Ajreraft used for spraying this solution shonkl e washed
Z2well afterward, When WHITE ix ndided to BLIUL, o precipitate foring
4 that will eloy the system, I the same spray appuratus is to bo used
4 {or spraying agents WHITE and BLAJE, the system must be flushod
3 to assure that all residue of the previous agent, is removed,

ceantions and decontumination. ORANGE is rela-

v hand at a rate equivalent to approximately 1.fo'

k
4 C) However, much higher use rates of BLUE are vequired to Kill tall -

-
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e, WHITE (Tordon 101).

.. covering of leaves as well as oily mixtures, and is more easily washed
Sooff by rain T B ) T

(1) Descripiion. The netive ingredients of agent N1 teren
pereent picloram and 80 percent Isopropylamine salt L Active
ingredients constitute about 25 percent of the solution. factant is
also present. WIIITE is soluble in water, noncorrosive, nonflammable,
nonvolatile, immiscible in oils, and more vizseous than ORANGE at
the samo temperature. '

(2) Rate of application. WIILTE usually should be applied at 2
rate of 8 to 5 gallons per acre on hroadleaf vegetution, However, the
rate may vary depending on the type of flora, Quantities required to

© control jungle vegetation may vary from § to 12 gallons per acre. This

?uantity exceeds the spray capability of most aiveralt spray systems
or a single pass, It is usually unfeasible in Jarge-seale military opera-

" t1ons to apply such Inrge volumes. For ground-based epray operations,

however, high volumes arve necessary. Hand-spray operations cannot
evenly cover & whole acre with only 3 gallons of solution, Three gal-
lons of WIHITE diluted to a 30-gallon solution can be mare easily
?raycd over an area of one acre. The manufncturer recommends
1uting WIIITE with suflicient water to make a 10-zallon sofution

for each galion oagent,
(8) Fficet on folinge. WHITE kills foliage in the same manner

. a8 ORANGY, since 80 percent of the active ingredient is 24--D.

PICLORAM is nmwre effective than 2,4-D, but acts slower. WITITE is

- effective on many plant species, and equal to or more effecrive than

ORANGE on the more woody species. The material nnst be absorbed
through the leaves. The water solution does not penetrate-the waxy

- (4) Safety precravtions and decondomination. WITITT. exhibits’

-& Tow hazard from accidental ingestion, However, it may cauge some

irritation if splashed into the eyes. Should eve contact occur, fin<h
with ‘plenty of water. Splashes on the skin should be thoroughly
washed with soap and water ab the first opportunity, Contaminated
clothing should be washed before reuse. When WTITTE j5 used in the
same equipment as BLUR, all of the WEHITH should be removed te-
fore using BLULE. The two agents produce a white precipitate that
will clog spray systems, - : o '
" d. Soil Sterilonts.
(1) BROMACIL. . .

< A{aw) Desepiption. BROMACIL iz an odarless, nonvorrosive,
white erystalline solid, slightlv soluble in water or diesel Tuel oil, Three
different forms are produced: ITYVAR-N, n wettable powdar con-
taining 80-percent, aetive ingredient; TV VAR-N-WS, o J0-percent
active ingredient water-soluble powders; and TROX TV, a liquid con-
taining 4 ponnds of active ingredicnt per gallon {app D). .
~ - b)) Rate of appliration. HYVAR-X is applicd at a rafe of
15 to 30 pounds per acve: TIYVAR-X-WS, 21 to 48 ponnds per acre:
and UROX ‘B, 3 to 6 gallons per aere. Spray concentrations of the
agent as high as 50 1o 150 pounds per 100 gallons of water or oil can
bo handied by aireealt-mounted spray systema, The §0-percent wet-



a=s e " - .
. Aa) aption, URON 22 is'a granulay substance containing
4 22 pereent monuron trichloroacetate. : S .

& (b)Y ule of upplication. The manufacturer suggests using 150
¢

1

- t0 200 pounds per aere. ) ,
(3) E'ffect on foliage. Soil sterilants act by absorption through the
Froot aystem and therefore are most effective under conditions of good-
soil molsture, They are relatively stable once absorbed into the soil.
=oil sterilanis kil vegetation and may prevent regrowth for periods -
sof a few mouths to & year, depending on the quantity and soil condi-
ctions. They are most elfective on grasses, but will control woody plants
:t higher application rates. Mechanical clearing by brush cutters or

Abulidozers is not necessary, but will help in getting the ngent into the

5 (4) Safety precautions and_handling. Soil sterilants are only. '
:#irhtly corrosive to metals, but dispersion equipment should be thor-

goughdy flushed after use. They ave relatively nontoxic to humans; but = "~

wirespirator masks should be worn to prevent inhalation of dust during
'3}!'.1111(“111;:{. : -

305, Greneral -

1« The employment of antiplant agents must be earefully contkolled
by technically qualified personnel to aveid many undesirvable after-

welets, FAM 310 discussés the employiment. concepts, analysis of opera- .

irioas and Hinitations of antiplant agenrs.
i

=i forsd supply. Crop destructinn ean reduce the food supply and ..
iously uffect the guerrilla’s survival, Naturally dense vegetation in
nngle areas 18 ideal for clusive hit-and-run tactics of the guerrilla.’
ceanoval or reduction of this concealment limits the guerrilla’s ea-
dility to operate in the defoliated area, ' ' o

' Y ‘I‘b,

Vi Faaplovinent eonziderations

Lt

A JSECTION L. CONCEPTS OF EMPLOYMENT - Lot

b, Guerrilla operations rely heavily on loeally produced crops for . .

;i Ti addition to the concepts discussed in FA 3-10, the foHowing.'

wients shondd be eonstdered when planning the use of antiplant agents,
Y a.Typeof Folbiage, ORANGE is a wide-range, general-purpose agent
swhich )= effective on the many types of foliage found in jungle areas.
SVHITTE i= also considered a genceral-purpose lievbicide, but it is gen-
Py slower than ORANGE. BIJUE is most elfective on the narrow
geaf species: the grusses, sugareane, rice, and other cereal grains.
j ko Whento Apply. The best time to apply antiplant agents is during
Piereet aetive peowing season. Fhis corresponds ronghly to the period
Do tne appearnnee of new buds until 3 or £ weeks bolore onset of
<roseason, Whill spraying during the dry season does preduce
b, vegetation is not killed as quickly as it is during the most
norve growing season, An exception would be in certain tropical
swland areas where water is plentiful and continuous growth exists;
Jhnsantiplst agents are effective throughout the year.
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" & Insome plants, leaves and growing stems form gl coils ar
develop marked curvature. _

3. Growing stems may remain green, but may swell, develop cracks,
and form callous tissue. : -

¢. Watery, translucent buds often appear at the crowns of some

. plants, ; '

d. Spongy, enlarged roots may appear, turn black or gray, and rot.

¢. Dead areas will forn on the leaves wherever the spray dro plets
have settied on'the leaf surface. .\ yellow ring may appear arcund the

“deact aréa, and gradually the entire leaf will develop yellow, brown,

or red autminnal eoloration and fail,

SECTION 1II. DISSEMINATION METHODS

56, (General

Antiplant agents may be disseminated by various methods depending

on the sizo of the arca to be defoliated and whether.the agent is in
liquid, slurty, or sodid form. ' -

87, Ground-based application

Gronnd-based gpray or dispersion methods ave suited to small-seale
operations such as defoliation around base camps or installations or
clearing along routes of communication. These methods depend on

-ensy access to the area on foot or by spray vehicle.

@ Hand broadcosting is the simplest way to disperse dry agents,.

* Sueh a8 soil sterilants, but is a rather time-consuming method.

b, A d-gallon hand-puaap sprayer is casy to use in areas accessible

by foot but where vehicles cannot enter. It is a slow method, however,

and aveas out of arm’s reach are still inaccessible.
(1Y TIH-1 series aiveraft. '
(@) ;A simple expedient spray system fora UI-1 type airera ft

“might consist of a 53-galton dvam fitted with a rubber hose which de-

Hvers the solution to o spray bartemporarily mounted acvoss the skids.
Slight pressurization of the drum will uenally help empty the drum at
o steady rate. A portablo flamethrower pressure bottle oran AN
compressor ean be used for pressurizing, but a gage should be in the
systeln to warn of exeess pressure (no more than 8 to 12 psi should be
used). The size and number of lioles in the spray bar may be deter-
mined by trial and error; however, 34-inch holes spaced 6 inches apart
will provido good results, .

() Another field expedient system uses the tank amt 16-foot
boom of the THITDAT. A 25-gpm personnel earvier biloe pump delivers

_the agent, allowing 30 to 40 meters coverage in width,

(2) CH-47 aircraft, An expedient spray svstem for o CH~47
ajrcraft might consist of 4 500-gallon collapsible fuel hladder or a
400-galton metal, skid-mounted tank. A power-driven fuel transfor
pump (50 to 100 gpm) can be used to deliver the antiplant agent
to a spray bar attached to the vamp at the reur of the alrera ft. -

Ll



Fhe Moo Miry 3ite (para 26) may be uged to disperse liquid or
v antipnt ts, Jloot access to the afea 15 required, but inaceess.
areas nu overed to some extent, since the Mity Mite will
rray a distd £ about 50 feet. '

% do A power-driven decontaminating apparatus (PDDA)Y may ho

niced for spraying soil sterilant in slurry forsa. The PDDA may
so be used to spray lignid antiplant agents. WITITE and BLUR

JH hen changing hetween the two agents, ORANGE will soften ‘the
uloer parts, sieh ws hoses and valve diaphragms, requiring their

wees & fire hazard, o .

e. Commercial orchard sprayers, if available, may be used for
vayving liquid solutions where ground access
. Acrial spray methods ' :
Aerial spray methods ave suited for large-scale operations, since a

nyplication methods avé much morve subject to weather conditions, such
s wind divection and spesd and temperatwre gradient, than are
drownd-bused methods, Therefore, particular attention must be paid
3 the possibility of agent drift onto any nearby friendly erops. The

t of attack, airspeed, and area coverage depend on w’eatf;ér and
ain conditions and pilot experience.

Mils and extewnal spray booms ave nzed for lazge-seale defoliation
; 4

rNons per acie : :
b FIDAL (Fivedwing Insectivide Dispersal Apparatus, Diquid).
2 FIDAT, is o Nuvy develeped and tested system. It has not been
adwdized by the Awvoy, When available, it can be used to supple-
\3 nt the spray capability of the C-123 systegas. The FIDAL is
._%nnq on the ATE ovr AL ajreraft without modification. Eael tank

-

=ids aboub 275 gallons and has its own ram air turbine to provide
{vwer Tor pwnping the spray through a spray bosm. Cost is much Iess
sion that of C-125 inboard systems, and spray missions do not tie up
3 aireraft sinee the tanks cun be hung or remowed In minutes,-

c. Helicopter-Movated Spray Systems, [

(1Y ZIDAL (Ilelicopter [nsecticide Dispersal Apparvalys,
‘prid)s The ITIDAL system s a 196-gallon speay system suitablo
s uzs in g U1 series helicopter, Ilelicopters are wseful in spray-
e areas around installations that are not accessible to wheeled ve-
iz minefields, barbed wire Larriers, ete. The DAL is self-

;.. -Lix a matter of minutes. It is 3 Navy doveloped system and has
e, Lo stundardized by the Arnny. : .- SRR
Gd 2y AGAVENCO sprayer, The AGAVENCEO system bas eapa-
iwred in a Jimited quantity. It hes not been standardized,

! D BT

1 resent no corrasion problems, but the apparatus wst be well cleaned

ilities similar to thoxs of the HIDATL, and is presently being pro--

zed when the avea is accessible to wheeled vehieles, Tt is espeeially -
spincement afier o while. Spraying ORANGE by PDDA also pro- -
P - . .

to vehicles 1s possible,

tryer area can be covered and ground access is mot necessary. Aerial -

a. UC-123B Aireraft. UC-123B cargo aiveraft fitted with infernal

1 erap destruction operations, Using the present systems at anal-
“ule of 150 feet and airspeed of 130 knots vesulis in o spray rateof - | ~

-4, has an adjustable spray rate, and can be installed and re- .
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d. Ficld Ewxpedient Spray Systems. When systems such 2z 1l
HADAYL ave unuvailable, ficld expodient spray systeny AW sper-
formn adequately might be constructed.

0. Effect on Nearby ('rops. 11 the application of 2 Lt pgents
is on target to begin with, the main danger to nearby susceptible crops
will be from drift. The main factors affecting agent driit are windy
direction and speed, dissemination method (para 56 througli 58), teru.”
perature gradient (TM 3-240), and the agent used. Conditicns for
dissernination of antiplant agents are wsually most favorable during
morning hours (before 0800) while inversion tempersturs
radient prevails and the wind speed is still low (does not exceed 8

ots). A volatile antiplant agent may alse produce drift effect even

- after the spray has settled on target. For example, the slight vaporiza-

tion of ORANGE may produce deift damage, especially if nearby

. erops, such as rubber trecslg cotton, melons, bananas, and other garden

species, ave highly susceptible to dumage. Water-soluble agents BLUE
and WIIITE are not subject to vaporization after settling on target.
Thus they can be more safely used near susceptible crops providad

_ cautions such as wind direction are heeded, and a dissemination method
‘that tends to ! | L
soil sterilant$ do not driff, they should not be used closer than 140

roduce the least amount of drift is used, Although
meters to erops or cropland In & friendly area onto which drainage from
treated arcas flows. , :

d. Duration of Effect. Neither ORANGE, BLUE, nor WHITE can
be considered|“permanent” type antiplant agents. They qer by direct
contact with the plant, Defoliation reanlting from aerial application of
BLUE may Ye eflective vuly until new growth appems, Defrliaiian
resulting from”serial application'6f ORANGY or WIHITE will .
usually be effdetive for one growing season, bul may be eficctive for
periods of approximately 9 months to ! year, Soil sterilants, on the
other hand, maly be effective for period- £ up to a year ar more, beeause
they are designed to be slowly disselved by rainfall and remain active
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